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THE INDEPENDENT TELEPHONE CONVENTION. 

If the figures of President Thomas and Mr. Critchfield, of the In- 
dependent Telephone Association, be accepted as approximately cor- 
rect, there must be at least 300,000 subscribers served to-day by the 
independent exchanges, of which the number reaches fully 2500. In 
this branch of industry it is stated also that $55,500,000 is invested, 
to say nothing of the manufacturing plants. So far as we can deter- 
mine, the figures of these gentlemen are in nowise an overestimate, 
and thus we have in “independent telephony” the biggest opposition 
that ““monopoly” has ever encountered in this country. It is a mar- 
velous growth, and in many respects the movement has been one of 
the most interesting and noteworthy of the last five years. The con- 
vention in Chicago last week showed that the business has gained 
enormously in strength, character and influence in a very short time. 
Probably there is nowhere a keener appreciation of this fact than 
within the Bell ranks, especially among those who do not wish to 
depend on “‘monopoly” and exclusive patents, but believe that in the 


long run the best and cheapest service must win. 


The permanence of the independent system is the point that inter- 
ests most people at the present time. As the service grows older 
there.is a natural tendency either to drop out of the competition or 
to improve the apparatus and charge higher rates. As a general 
thing the natural inquiry arises, will the Bell rates decline much 
lower or will the independent rates gradually go up in these days of 
higher price for everything? And when the rates are about equal 
half-way, will people want to maintain two exchanges in any town? 
If the Bell local exchange is not driven out, will it stay, and stay on 
top? There can be no question as to the widespread enlistment, in 
the Middle and Western states, of public opinion in favor of the in- 
dependent exchanges. But if the Bell system is obliterated and only 
one other remains, what is the nature of the change that will hold 


such public sentiment tog-ther, as against “monopoly?” 


Going on all around in every part of the country is seen the con- 
solidation of local lighting interests and the rolling together of local 
traction interests into one system in each community. We must 
confess that to us this seems natural and inevitable. In lighting, it 
means cheaper current; in traction, it means a transfer system which 
saves the public many a nickel. Is the telephone business to prove an 
exception to this apparently universal electrical tendency? We are 
not prepared to answer that question ourselves, but its answer ap- 
pears to involve three solutions. The independent system may sweep 
the Bell system away, and be itself the ‘“‘monopoly.” The Bell sys- 
tem may absorb all that is best and worth while in the independent 
system, and remain “on top” as at present. Or, finally, in every place 
of any size, a man will need two telephones because there are two 


competing telephone exchanges. 


It is to be noted that the convention devoted itself largely to prac 
tical and financial questions, and did not venture far on the dis- 
cussion of the technique of the telephonic art. Yet it seems to us 
that if it live and grow as it now gives such vigorous signs of doing, 
it might well take up the standardization of apparatus. At the pres 
ent moment, the extension of toll line work is its main theme, but 


nothing stands in the way of successful long distance work as the 


use of apparatus of a heterogeneous, unstandardized character, 
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THE DETERMINATION OF THE WAVE FORM OF ALTERNATING CUR- 
RENTS. 

The first attempt to plot the form of an alternating current or 
electromotive force wave was made by Joubert, who made instan- 
taneous closures of the circuit through the measuring instruments 
at various parts of the cycle by means of a contact carried by the 
rotating part of the generating machine. The development along 
this line in this country early took the form of a null method, the 
alternating current circuit being closed for a brief instant in series 
with a measurable direct electromotive force, which could be ad- 
justed to balance the instantaneous alternating electromotive force, 
the balance being determined by means of a sensitive galvanometer 
or telephone.. This was improved by Dr. Louis Duncan, who used 
a galvanometer on the dynamometer principle, the fixed coil carry- 
ing the alternating current constantly, the movable coil getting 
every cycle a very brief impulse of direct current through the con- 
tact on the generator, the adjustment of which contact determined 
the part of the wave to be measured. The galvanomcter was made 
sluggish by means of a vane working in glycerine so that the de- 
flection measured the instantaneous value cf the alternating current 
at that portion of the cycle when the circuit of the movable coil 
was closed by the contact. The chief difficulty with this apparatus 


lay in obtaining contacts of a perfectly regularly recurring duration. 


Prof. H. J. Ryan presented before the recent meeting of the 
American Institute at Boston, under the utterly irrelevant title 
“Polyphase Electric Testing,” a method for obtaining a bricf elec- 
tromotive impulse at a given phase relation with the alternating 
wave w thort the use cf ary contacts whatever. The m:thod cons'sts 
primarily in the use of a transformer having a contracted core 
excited by a primary voltage and number of turns sufficient to over- 
saturate the core at all times except just at the instant when the 
primary alternating current is passing through zero. The flux in 
such a core whips suddenly from saturation in one direction to 
saturation in the other at the instant when the primary current re- 
verses, and is subjected during the rest of the time to a compara- 
tively small and almost sinusoidal change as the increasing and 
diminishing magnetomotive force crowds in or lets out a few lines 
above saturation. The secondary electromotive force consists of 
a sudden jump at the instant of reversal and a comparatively very 
weak, almost sinusoidal, electromotive force during the rest of the 
time. In the instrument which Prof. Ryan described, the sudden 
jump amounted to 3% volts during 1 per cent. of the time of a 
primary alternation, while the virtual value of the residual electro- 
motive force was only about 1 per cent. of this pressure. A very in- 
genious method of balancing out this residual wave was described. 
An almost instantaneous throb of current is thus obtained with a 
definite phase relation to the alternating current supply, which 
phase relation can be readily adjusted by means of phase changing 
transformers, or, as in Prof. Ryan’s own experiment, by taking the 
exciting current of his peculiar transformer from the secondary 
winding of a polyphase induction motor, which secondary was pre- 
verted {r-m rct tng ard was moved through slight ang'es to adjust 
the phase relation. The whole plan was aptly characterized in the 


discussion by Mr. Chas. P. Steinmetz as “artistic.” 


The means of determining wave forms and thereby the number 
and relative strength of the harmonics, which are of considerable 
importance in certain lines of alternating current work, are rapidly 
improving in at least two widely different directions. The plotting 
of the instantaneous values determined by a series of readings— 
which the above mentioned instrument assists—requires absolutely 
the constancy of several conditions, notably speed and load, while 


the series of readings is being taken, a requirement always difficult 
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to comply with and impossible in the case of rapidly changing func- 
tions, such as those of the alternating current arc, etc. The oscil- 
lograph of M. Blondel gives a graphic representation of every 
wave, following rapidly the variations of the conditions in a most 
remarkable and beautiful manner, which is, however, unrecorded 
unless the instrument is worked with a sensitive photographic 
film, as has been done by Prof. H. J. Hotchkiss. 
> — 
THE INSTITUTE PAPERS. 

The general meeting last week in Boston of the American Insti- 
ture of Electrical Engineers was entirely satisfactory both with re- 
spect to the character of papers read and the discussions which took 
place. It is true that the attendance was not proportionately as large 
as at the annual meetings of some of the older engineering organiza- 
tions, but it was representative in character, including leaders in 
every branch of the profession. The attendance on the annual meet- 
ing of their professional bodies appears to be a habit on the part of 
the leading members of other engineering societies, and in time this 
will probably be true with respect to the American Institute of Elec- 
trical Engineers. Aside from esprit du corps, or perhaps we might 
say the duty which engineers owe to their profession, there are other 
considerations which tend toward this condition, not the least being 
the opportunity afforded of enjoying a semi-vacation, and of enabling 
touch to be kept with the profession in a manner as agreeable as 


experience has shown it to be profitable materially. 


Of the eleven papers read, three may be classed as original contri- 
butions to electrical science—those of Messrs. Steinmetz, Ryan and 
Goldsborough. The paper ot Mr. Steinmetz is of direct practical 
value for the reason that it extends his system of analysis to 
phenomena heretofore so extremely difficult of treatment by the 
usual analytical methods as to lead to their neglect in engineering 
calculations. It was shown that the equivalent sine curve is not a 
safe assumption in certain cases, as neglect of harmonics which such 
assumption involves may lead to erroneous deductions with respect 
to the angle of lag and the output. The paper also brings out the 
influence of harmonics on condenser action, thus explaining a num- 
ber of supposed anomalies. The paper by Prof. Ryan lays down a 
beautiful and comparatively simple method for determining the form 
of variation of alternating current and pressure, which has a prac- 
tical value in view of the fact that the very strict requirements now 
demanded by purchasers with respect to the performance of alternat- 
ing-current machinery, bring the matter of such determination into 
the field of design. The paper of Prof. Goldsborough treats of a 
point in machine design which, though of minor importance prac- 


tically, is none the less of technical interest. 


Of more purely engineering interest are the papers of Messrs. 
Garratt, Moses, Sever and Fliess, and Sperry. The first-mentioned 
has, in fact, the chaarcter of a monograph on the subject of the design 
of water-power plants for electrical generation, all the various prin- 
ciples in the hydraulic design having a bearing on speed regulation 
being fully considered. As quick regulation is of prime importance, 
the paper dwells upon the subject of the inertia factor and brings out 
more prominently than is usual in hydraulic treatises the influence on 
this factor of the length and inclination of the flume. The paper by 
Messrs. Sever and Fliess (appearing in full abstract elsewhere in 
this issue) gives the most valuable collection of data yet made con- 
cerning the cost of parcel delivery service by horses and electric 
automobiles, the first-mentioned data being of particular interest at 
this juncture. The paper by Mr. Moses is also a useful contribu- 
tion to engineering data, giving very complete figures as to the cost 
of isolated electiical installations in specified office buildings. It may 


be added, however, that as the paper is frankly ex parte in character, 
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the conclusions drawn from these data cannot be accepted as general 
in their bearing. The paper by Mr. Sperry deals with some of the 
constructional factors in automobiles, and is thus an admirable sup- 
plement to that of Messrs. Sever and Fliess. 





The paper by Dr. Hutchinson on the protection of secondary cir- 
cuits from fire risk has an important consequence, as it led to the 
adoption of a resolution committing the Institute as a body to the 
advisability of grounding one side of low-tension consumption cir- 
cuits, the adoption of which resolution was supported at the meeting 
by two of the leading Underwriters’ experts of the United States— 
Capt. Brophy and Mr. C. M. Goddard. The paper by Mr. Doane, 
entitled “A Plea for a Working Standard of Light,” may also lead 
to action by the Institute, having for an object the provision of means 
for supplying secondary standards to those interested in photometric 
measurements of incandescent lamps. The National Electric Light 
Association several years ago appointed a committee on the subject, 
but thus far there has been no result. The importance of the matter 
at issue requires that something should be done, and it is hoped that 
the Institute will again interest itself, this time with a view to bring- 
ing this matter to a definite conclusion. The paper by Mr. Adams is 
useful in bringing out what little attention has been paid with respect 
to variable speed in the case of the direct-current motor. The 
problem of a number of efficient speeds for this type of motor is by 
no means a difficult one and, as pointed out, a number of entirely 
commercial solutions are at hand waiting for application. The paper 
by Prof. J. P. Jackson gives a resume of the present state of the 
application of electricity to coal mining, and as it is based upon 
studies and comparisons of plants in the great coal regions of Penn- 
sylvania and adjoining states, the information contained has a most 
direct bearing. 

at 
PRACTICAL LAMP STANDARDS. 

Mr. Doane’s paper read at the recent general meeting of the 
American Institute of Electrical Engineers calls attention to the 
pressing necessity which exists at the present time for a practical 
standard of light. In spite of the millions of incandescent lamps 
that are in daily use, and in spite of the fact that the art and science 
of photometry antedate the electric telegraph, telephone and mod- 
ern electrical engineering, yet there is of necessity a great diverg- 
ence in the measurements which are made by different observers 
in practical photometry, for the reason that the personal equation 
enters more largely into this class of observation than in almost 
any other of the so-called exact sciences. It is possible for careful 
observers to agree closely upon the measurement of a uniform 
luminous source in terms of a standard uniform luminous source, 
when using a good photometer, and when the colors of the two 
luminous sources compared are approximately the same, as, for 
example, when an incandescent lamp is measured in terms of a 
standard incandescent lamp. But it is not possible in the existing 
state of science to compare the luminous intensities of two lumi- 
nous sources that are of markedly different colors, for the reason 
that the physiological effects of different colors upon the eye are 
matters of personal estimate, and are not susceptible of measure- 
ment. Thus, it is not possible to measure the candle power of an 
incandescent lamp in terms of an amylacetate lamp with any high 
degree of precision, no matter how good the photometer or how 
careful the observer, owing to the redness of the amylacetate stand- 


ard light as compared with the color of an ordinary incandescent 





lamp filament. 
Theoretically then, the only proper luminous standard for the 


measurement of incandescent lamps is a lamp having exactly the 


saine mixture of colors as the lamp to be measured, and this means, 
in practice, that a standard incandescent lamp is the only proper 
standard for measuring the candle power of incandescent lamps 
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It is not possible, however, to prepare an incandescent lamp which 
shall be reproducible at all times and in all parts of the world as 
having a certain luminous intensity under a given difference of po- 
tential applied at its terminals. "Even if the filaments could be 
gauged with the necessary degree of accuracy, the vacuum ad- 
justed to the corresponding degree, and the resistance of the fila- 
ment under given conditions exactly assigned, the difference in the 
surfaces of different filaments would prohibit their exhibiting uni- 
form luminous intensities under similar electric conditions. Con- 
sequently, a primary incandescent lamp standard is at present out 
of the question. A variety of luminous standards exist at the pres- 
ent time, from the Violle square centimetre of molten platinum 
to the so-called standard candle. They exhibit great differences, 
but resemble each other only in the fact of their general unsatisfac- 
toriness. The Violle standard comes the closest to being a scien- 
tific standard, but is very troublesome to use under practical condi- 
tions. The least unsatisfactory standard produced up to the pres- 
ent time, that has been subjected to long and careful observation, 
is the amylacetate lamp. This has a burner of definite dimensions 
which consumes a chemically pure hydrocarbon. Reports upon the 
behavior of this standard from England, from Germany and from 
the United States, are generally in accordance upon the uniformity 
of this standard. It is the standard which has been provisionally 
recommended by the Committee on Units and Standards of the 


American Institute of Electrical Engineers. 





What is wanted, therefore, is the measurement of half a dozen 
standard incandescent lamps in terms of the amylacetate standard 
lamp, and through this reduced to the so-called standard British 
candle by computation. These secondary standard incandescent 
lamps should be measured by the same observer or group of ob- 
servers and agreed upon. They should be lamps selected with 
great care, and should be subjected to a preliminary operation at 
normal pressure for a period of say 50 or 100 hours, so as to bring 
them to as nearly a uniform condition of luminosity as possible, and 
they should be measured and operated as standards at a predé- 
termined moderatély low emissivity. From these few secondary 
standards operating under standard conditions, a large number of 
practical and commercial secondary standard incandescent lamps 
should be prepared, say five hundred, sufficient in fact to supply 
half a dozen to each and all of the various lamp manufacturers and 
users whose business it is to measure candle-power. These commer- 
cial standard lamps should be marked with the pressure in volts 
at which they give a certainly standard number of computed Brit- 
ish candles, and these would be used as working standards from 
which to obtain tertiary local standards by various lamp manufac- 


turers. 





Working in this way, it should be entirely possible for five hun- 
dred incandescent standard lamps to be supplied to the electrical 
community, with an average difference or probable error not ex- 
ceeding a sixth of a candle in a 16-candle power lamp, or, about i 
per cent., which is far closer than can be obtained to-day, when 
comparing different sources of light. We believe that if standard 
lamps were to be obtained from any two different photometers or 
technical laboratories to-day, it would be quite likely that the 
standards would disagree in the same photometer by more than 5 
per cent., owing to the personal equation error in comparing with 
the original fundamental standards. It is to be hoped that some 
such procedure as that above indicated may be followed by those 
bodies who will have charge of the matter of issuing commercial 
standards. If the American Institute of Electrical Engineers takes 
the matter up in accordance with its resolution in Boston, we may 
expect to see the work carried out in a systematic and thorough 


manner. It is certainly much needed. 
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Electrical Standardization—I. 





At the recent Boston meeting of the American Institute of Elec- 
trical Engineers the report of the Institute Committee on standard- 
ization of Generators, Motors and Transformers was unanimously 
adopted. The subject of standard rules for the benefit of en- 
gineers writing specifications and making tests was brought before 
the Institute several years ago by Mr. H. A. Foster. At the Jan- 
uary, 1898, meeting of the Institute, held simultaneously in New 
York and Chicago, a topical discussion was held on “The Stand- 
ardization of Generators, Motors and Transformers” and the mat- 
ter of the appointment of a committee to report on the subject was 
broached. The same month Mr. S. Dana Greene, in a paper read 
before the New York Electrical Society, advocated the appoint- 
ment of a committee by the Institute for the purpose of formulating 
standard requirements for electrical machinery under the heads of 
efficiency, heating, regulation, sparking and insulation. At a meet- 
ing of the Council of the Institute on March 23, 1898, a committee 
was appointed to study the subject of standardization, consisting of 
Professors Crocker and Thomson and Messrs. Cary T. Hutchin- 
son, A. E. Kennelly, J. W. Lieb, Jr., Charles P. Steinmetz and L. 
B. Stillwell. The final report of this committee was that adopted 
at Boston. The report includes a classification of apparatus, and 
heads as follows: 

Efficiency, which is treated under the sub-heads of commutating 
machines, synchronous machines, synchronous commutating ma- 
chines, rectifying machines, stationary induction apparatus, rotary 
induction apparatus and transmission lines. The other heads are 
Rise of Tempcrature, Insulation, Regulation, Variation and Pulsa- 
tion, Rating, Classification of Voltages and Frequencies and 
Transmission Lines. An appendix contains notes on efficiency, 
apparent efficiency, power factor and inductance factor, rotation 
and a table of sparking distances. 


CLASSIFICATION OF APPARATUS. 


I. Commutating Machines, which comprise a constant magnetic 
field, a closed-coil armature and a multi-segmental commutator 
connected thereto. Under this head may be classed the following: 
Direct-current generators; direct-current motors; direct-current 
boosters; motor-generators; dynamotors; converters and closed- 
coil arc machines. (See III.) 

A booster is a machine inserted in series in a circuit to change 
its voltage, and may be driven either by an electric motor, or other- 
wise. In the former case it is a motor-booster. A motor-gen- 
erator is a transforming device combining both motor and gen- 
erator action in one magnetic field, with two armatures or with an 
armature having two separate windings. 

II. Synchronous Machines, which comprise a constant magnetic 
field, and an armature receiving or delivering alternating currents 
in synchronism with the motion of the machine; i. e., having a fre- 
quency equal to the product of the number of pairs of poles and 
the speed of the machine in revolutions per second. 

III. Synchronous Commutating Machines.—These include: 1. Syn- 
chronous converters; i. e., converters from alternating to direct, 
or from direct to alternating current, and 2. Double current gen- 
erators; i. e., generators producing both direct and alternating 
currents. 

A converter is a rotary device transforming electric energy from 
one form into another without passing it through the intermediary 
form of mechanical energy. A converter may be either: a. A di- 
rect-current converter, converting from a direct current to a direct 
current; or b. A synchronous converter, formerly called a rotary 
converter, converting from an alternating to a direct current, or 
vice versa. 

Phase converters are converters from an alternating-current sys- 
tem to an alternating-current system of the same frequency but dif- 
ferent phase. Frequency converters are converters from an alter- 
nating-current system of one frequency to an alternating-current 
system of another frequency, with or without changes of phase. 

LV. Rectifying Machines, or Pulsating-Current Generators, which 
produce a undirectional current of periodically varying strength. 

V. Stationary Induction Apparatus, i. e., stationary apparatus 
changing electric energy from one form into another, without pass- 
ing it through an intermediary form of energy. These comprise: 

a. Transformers, or stationary induction apparatus in which the 
primary and secondary windings are electrically insulated from 


each other 
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b. Auto-transformers, formerly called compensators; i. e., sta- 
tionary induction apparatus in which part of the primary winding 
is used as a secondary winding; or conversely. 

c. Potential regulators, or stationary induction apparatus having 
a coil in shunt, and a coil in series with the circuit, so arranged 
that the ratio of transformation between them is variable at will. 
These may be divided into: 

1. Compensator potential regulators, in which the number of 
turns of one of the coils is changed. 

2. Induction potential-regulators, in which the relative positions 
of primary and secondary coils is changed. 

3. Magneto potential-regulators, in which the direction of the 
magnetic flux with respect to the coils is changed. 

d. Reactive coils, or reactance coils, formerly called choking 
coils; i. e., stationary induction apparatus used to produce imped- 
ance or phase displacement. 

VI. Rotary Induction Apparatus, which consist of primary and 
secondary windings rotating with respect to each other. They 
comprise: 

a. Induction motors. b. Induction generators. c. Frequency 
changers. d. Rotary phase converters. 

The various heads of the report will be taken up in succession. 


—.———. > _ cx — — 
Meeting of the Canadian Electrical Association. 





The Canadian Electrical Association held its ninth annual con- 
vention in the convention hall of the New Royal Hotel, Hamilton, 
Ont., on Wednesday, Thursday and Friday, June 28, 29 and 30, 
commencing at 2 o’clock p. m. on Wednesday. There was a very 
large number of members in attendance and great interest was 
shown in the papers read, which were teeming with matter for 
discussion. The president, Mr. W. H. Browne, manager of the 
Royal Electric Company of Montreal, Que., occupied the chair. 

The annual banquct was a great success and was attcnded by one 
hundred members and guests. The election of officers took place 
on Friday morning, resulting as follows: Mr. A. A. Dion, Ot- 
tawa, president; Mr. E. E. Cary, St. Catharines, first vice-president; 
Mr. P. G. Gossler, Montreal, second vice-president. Executive 
Committee: Five members re-elected, J. J. Wright, Toronto; A. 
B. Smith, Toronto; O. Higman, Ottawa; George Black, Hamilton, 


and John Carroll, Montreal. Five new members elected: Mr. ' 


Street, Ottawa; W. H. Browne, Montreal; A. Sangster, Skerbrooke; 
R. H. F. Wyse, Brantford, and B. F. Reesor, Lindsay. 

The local committee, consisting amongst others of Messrs. E. E. 
Cary, St. Catharines; Mark B. Thomas, H. R. Leyden, George 
Black, C. K. Green, A. J. Nelles, George J. Henderson, of Hamil- 
ton, and A. B. Smith, of Toronto, had arranged for a number of 
pleasant social features and did all that was possible to make the 
convention a success, 

— 
A Pacific Cable Discussion. 





According to a London despatch on June 29, the Secretary 
of State of the Colonies, Joseph Chamberlain, and the Chancellor 
of the Exchequer, Sir Michael Hicks-Beach, received a deputation 
for the Eastern Telegraph Company. The Marquis of Tweeddale 
and others expressed objection to State competition with private 
enterprise, referring to the proposed Pacific cable, and Sir Michael 
Hicks-Beach promised to furnish a written reply. In the meantime 
he reminded the deputation that the Pacific cable project was not 
new, and was one the Government had a perfect right to under- 
take. Mr. Chamberlain said that, while customers justly com- 
plained of the existing high rates, it was mainly for the sake of an 
“all-British” cable, connecting all portions of the empire, that the 
Government entertained the present project. The Marquis of 
Tweeddale declared the proposed cable would easily lead to the 
ruin of the cable companies the delegation represented, and ad- 
vanced the alternative plan of providing for the formation of a 
British imperial telegraph company to take over the securities of the 
present companies, the stock of the new company being guaranteed 
by the Government at 2% per cent. interest, the present large re- 
serve fund of the companies being used to lay the Pacific and other 
cables, and the surplus revenue from the reduction of interest to be 
devoted to reducing rates and relieving the capital. Sir Michael 
Hicks-Beach said that the best answer to the Marquis of Tweed- 
dale’s alternct've prop¢sal was that re'ther India nor Australia was 
prepared to support it. 
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The Generating Plant, Distributing System and Trans- 
portation Facilities of the Highest Office Build- 
ing in the World.—II. 


ELEVATORS. 


Y far the most difficult problem which presented itself and de- 
B manded solution was the provision for rapid and safe transit 
of the 4000 inhabitants of this vertical town. Most of these 
arrive between the hours of 8 and 10a. m., they rush out for luncheon, 
and return between the hours of 12 and 2; and they finally leave for 
the night between 4:30 and 6 p. m. Add to their number the thou- 
sands of people who pass in and out all day on business, and it will 
be seen that the transit or elevator problem of this great office build- 
ing is fairly comparable to handling the surface traffic of a good- 
sized and enterprising city. 

The limited space available, the great height of lift, the need of 
flexibility and considerations of economy of operation, finally re- 
sulted in the award of the contract for the entire elevator equip- 
ment to the Sprague Electric Company, of New York City. 

The full contract included 15 elevators of all sizes. The machines 
of most interest, however, are the ten passenger elevators, and one 
-slow speed drum elevator for safes, running from the ground floor 
to the 25th and 26th stories. Fig. 9 gives a first floor plan of the 
building and affords an idea of the location of all of the elevators. 
The main passenger cars are seen grouped about in a semi-circle in 
the centre of the building, nine in the arc and ten in a separate shaft 
at the side nearest the Park Row entrance. Five of these elevators 
rise to the 25th floor, a height of 297 feet, and five rise to the 26th 
floor, with a vertical lift of 308% feet. One, intended for safes and 
heavy freight, runs from the sub-basement to the 25th floor, a lift 
of 423 feet 7 inches. The hoisting machinery and counterweights 
for these elevators are placed in the two triangular spaces behind 
the elevator shafts. Five machines are placed in each space, as 
shown in Fig. 10. A floor is placed under the mctors for conveni- 
ence in examining and cleaning the commutators and other parts, 
which are seen in Fig. 11. Below this in two well-protected rooms 
_are placed the switchboards, each made up of five controlling panels. 

As the elevators are alike in all particulars, a description of the 
details of one will suffice for all. Fig. 12 shows diagrammatically 
the principle of the elevator operating machinery, and the method 
of “roping up.” Each elevator equipment is complete in itself, and 
consists of an electric motor with a vertical armature standing 8% 
feet high from the bottom of the armature thrust bearing to the top 
of the frame; a vertical screw of special design, about 2234 feet 
long; a set of traveling sheaves attached to a nut running on this 
screw; a corresponding set of fixed sheaves suspended part way 
up the shaft; a moving counterweight; a pair of counterbalance 
chains attached to the counterweight, and suitable overhead de- 
flecting sheaves. These are shown diagrammatically in Fig. 12 and 
‘to scale in Fig. 13. For a full understanding it is best to start with 
the car cables, where they are attached to the car frame. These 
are 54-inch steel cables, 6 in number, and it will be noticed that 
they pass up and over the deflecting sheaves at the head of the 
shaft, and down under the sheaves of the multiplying counter- 
weight, and again up to the framing overhead, to which they are at- 
stached. To the bottom of this counterweight, called the moving or 
traveling counterweight, are attached the four working cables. 
These are 34-inch in diameter, and wrap back and forth about the 
fixed and traveling multiplying sheaves, finally anchoring to the 
frame of the fixed sheaves. This part of the apparatus may be 
-compared to a block and fall, the end of the rope being fastened to 
the counterweight, and the screw, to be described later, attached to 
the block. In Fig. 12 only one pair of operating cables is shown, 
but in the elevators, as installed, another pair wrap in the op- 
posite direction to balance the strains. This arrangement multi- 
-plies any movement of the nut 16 times, and increases the car speed 
in like ratio. To the bottom of the counterweights are attached 
two heavy balancing chains made of 13-inch round iron with 
-6-inch links. The purpose of these chains is to balance that portion 
of the car cables hanging over the overhead deflecting sheaves into 
the shaft. Examining Fig. 12 it will be apparent that when the car 
is descending the total weight of cable hanging in the shaft is in- 
creasing, and, conversely, when the car ascends the cable weight is 
constantly decreasing. This introduces a variable load upon the 
«entire equipment which would affect the speed of the car and other- 
wise interfere with the best operation of the equipment were some 





*See Supplement for illustrations to which references are made. 
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means not adopted to equalize or balance the weight of the cable. In 
the majority of elevator systems, where there is a considerable lift, 
this is compensated for by attaching one end of a chain or chains 
directly to the bottom of the car and anchoring the other end m.d- 
way up the shaft. W:th this arrangement the weight of the chain is 
added link by link as the cable shortens, or removed link by link 
in the same way as the length of the hanging cable increases with 
the descent of the car. With the elevators under consideration, the 
chain is attached to the moving counterweight, and, therefore, has 
only half the length which would be necessary were the other sys- 
tems employed. 

As the mechanical details of this interesting machine have fre- 
quently been described in these columns, we will omit any further 
mention of them here and give the important electrical features and 
method of control. 

The motors are 4-pole machines, with two salient and two conse- 
quent poles; that is, field coils are used on only two of them. The 
yoke is of steel, cast to form part of the elevator framing. The 
armature is of the usual iron-clad, two-path series winding type, 
using carbon brushes. The field coils have two windings, a series 
and a shunt, the latter is connected to the car, and is under the con- 
trol of the car operator. 

The armature shaft is securely keyed to the operating screw, and 
as it is thus always in tension, a substantial thrust bearing is neces- 
sary. This bearing is placed at the very bottom of the motor, as 
shown in Fig. 11, and is of a unique design. The armature shaft 
slips through an ordinary cylindrical sleeve bearing, 6 inches long, 
through two hardened and ground steel washers, and has a heavy 
nut screwed up against a thick steel bearing washer. Between the 
two hardened washers is placed a bronze plate, which has a series 
of rectangular perforations, just wide and long enough to admit 
small hardened steel cylindrical rollers. These perforations are ar- 
ranged spirally, so that the entire surface of the bearing plates is 
rolled over. Just below this bearing is another, but smaller, thrust 
bearing, whose purpose is to support the weight of the armature 
shaft and screw at such times as the load is removed from the nut. 
The whole lower bearing, including the roller and end thrust bear- 
ing, is surrounded by a cast-iron protecting casing, which also 
serves as an oil cup, and permits the bearing to be flooded at all 
times with oil, thus insuring cool and free running. 

The method of control, commonly known as the Sprague pilot 
motor control, is extremely simple, and depends upon a small 
hand switch in the car, conveniently placed for the operator. This 
switch is connected by means of a flexible cable containing six 
wires, with the operating switchboard in the basement of the build- 
ing. Each car has one panel of the switchboard, to which the cur- 
rent supply feeders, leading from the generating plant, and the 
six conductors of the flexible cable are attached. Two of these 
wires are for the car lights, one for the car switch, one for up, one 
for down, and one for stop. Upon the upper portion of each of 
these panels, Fig. 14, is bolted a heavy bracket, which supports the 
“pilot motor,” its brake and the contact arm of the starting resist- 
ance. Below this are four solenoid magnetic switches, which are 
called, beginning at the left hand of Fig. 14, the throttle, electric 
governor switch, the stop relay and the brake release. Below these 
are the three automatic main switches known as the auxiliary cir- 
cuit breaker. It is impossible in this article to describe fully the 
operation of these switches, all of which are controlled either di- 
rectly or indirectly from the car. Fig. 15 is a diagram of a com- 
plete panel for one elevator, showing the method of connecting up 
the motor, switches, etc., from the feeder taps to the cable which 
leads up to the car-controlling switch. This looks somewhat com- 
plicated; but if it is examined along with Fig. 14, bearing in mind 
at the same time that practically all these connections are solidly 
made at the factory, the system will be seen to be as it is in reality, 
very simple. 

To explain the operation of the automatic part of these elevators, 
consider one car, since all are alike, and assume that the operator 
shifts the handle of the switch in the car to the “up” position. This 
operates the magnetic switches, Fig. 14, and throws the line current 
into the armature of the main motor, through sufficient resistance 
to just hold the armature. At the same time the brakes of the 
main and pilot motor are released and the armature of the pilot 
motor begins to revolve. On the end of its shaft is a worm whieh 
meshes into a worm wheel on the spindle of the rheostat arm. The 
revolution of the pilot armature gradually sweeps this arm around 
the contact circle, Fig. 16, and cuts out the armature resistance, 
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thus increasing the speed and torque of the armature of the 
main motor. The time occupied in this starting can, within cer- 
tain limits, be controlled by the operator; in other words, he may 
start as slowly as he pleases, but can never start faster than a cer- 
tain predetermined safe rate. 

To stop the car the operator simply lets go of the switch handle 
and instantly the main motor current is cut off, the springs throw 
the brake into action, and the rheostat arm slowly revolves back to 
the off position. Should the operator be crowded away from the 
controller, become careless or frightened, and let go of the switch 
handle, the car stops automatically and instantly. 

When the car descends the armature of the main motor is first 
short-circuited, and then the resistance is gradually cut into the 
armature circuit by the pilot motor, increasing the speed of the 
car. As it approaches the bottom of the shaft, connection is made 
between the motor and an independent circuit known as the “re- 
tarding circuit” and the resistance in the armature circuit is grad- 
ually reduced, bringing the car quickly and yet smoothly to rest. 

Aside from the safety features of the nut, already described, other 
safeguards are employed. The most important of these are the 
safety catches placed under the car and rigidly attached to the 
heavy framing. These are simply lever jaws arranged to clamp 
the steel car guide-rails when the long arms of the levers are torced 
apart by wedges driven between them by powerful springs. They 
are operated by a centrifugal trip governor placed on the car. This 
governor consists of a small grooved wheel, which is revolved by a 
rope extending from top to bottom of the shaft where it is fastened. 
On this wheel are two pawls, normally held against stops by a 
spring, but which fly out when the adjusted speed is exceeded and 
trip the safety catches. There are also two “limit stops” mounted 
on the motor frame and arranged to be tripped by suitable triggers 
on the moving crosshead. These are designed to prevent the pos- 
sibility of the motor overrunning and jamming the car against the 
top or bottom of the shaft. 

In addition to the passenger elevators there are the following 
smaller or special elevators: 

Two tower elevators, type “V’—Capacity, 2,000 ths. live load; 
h. p. for lifting maximum load, 25; probable average h. p. under 
service, 6, at a speed of 180 feet per minute. 

Two dumb waiters, in towers, type “T’—Capacity, 200 fbs.; h. p. 
for lifting maximum load, 10; probable average h. p. under ser- 
vice, 5, at a speed of 120 feet per minute. 

One sidewalk elevator, type “Y”—Capacity, 2,500 tbs.; h. p. for 
lifting maximum load, 8; probable average h. p. under service, 4, 
at a speed of 50 feet per minute. 

One sidewalk elevator, type ‘“Q’.’—Capacity, 8,000 tbs.; h. p. for 
lifting maximum load, 25; probable h. p. under service, 12, at a 
speed of 50 feet per minute. 

Safe hoist, type ““W.’”—Capacity, 8,000 fbs.; h. p. for lifting max- 
imum load, 25, at a speed of 50 feet per minute. 

The 8,000-pound sidewalk elevator has a number of interesting 
features. The safe hoist elevator, as already mentioned, runs in the 
same shaft with one of the regular passenger elevators. It is sup- 
ported by two %-inch steel cables and employs a standard drum 
machine with two 44-inch drums, using the double Hindley worm, 
wormwheels, etc. The single motor is controlled only by a rheo- 
stat in the basement, placed near the winding machinery to avoid 
any chance of collision with the passenger elevator, in whose shaft 
the safe hoist runs. 

Regarding the efficiency and cost of operating the passenger ele- 
vators no absolute data can be given, as no tests have as yet been 
made. It is quite certain, however, that the average running cur- 
rent for the average live load in the car will not exceed 175 amperes 
at 120 volts. This current is used in hoisting only; none is used 
while the car is descending, so that the average current per trip will 
be one-half of the above. The kilowatt hours per car mile are ex- 
pected not to exceed 3%. 


SWITCHBOARD. 


The switchboard, shown in Figs. 16, 17 and 18, was designed and 
built by the Westinghouse Electric and Manufacturing Company 
from specifications by the electrical engineer. It is in many re- 
spects unique, not only in the completeness of the appliances and 
the facilities which it affords for controlling the operation of the 
generating plant, but in the thoroughness of the engineering work 
and workmanship bestowed upon it by the contractor. It is ar- 
ranged to control the output of the four 125-volt generators, also 
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for one motor-driven and of one steam-driven booster, and the cur- 
rent from the storage battery. The switchboard has three main di- 
visions. The center panel serves for the eiectrical manipulation 
of all circuits from the main dynamos, booster dynamos, and the 
storage battery, constituting the electrical generating plant. The 
right panel serves for lighting feeders only. The left panel serves 
for power feeders only. The three panels are side by side, forming 
one continuous switchboard. 

Each generator is provided in its negative circuit with a single 
pole—fused switch—circuit breaker, an ammeter, while the posi- 
tive and equalizer circuits pass through a double pole switch, the 
positive circuit only being fused. One of the 200 kilowatt and the 
100 kilowatt Westinghouse generators are connected to run in mul- 
tiple, on a separate section of bus bars at the left end of the dynamo 
panel facing the front, while the other 200 kilowatt generator runs 
in multiple with the 75 kilowatt on a similar section of bus bars at 
the right hand end. The boosters, booster motor and storage bat- 
tery are connected through their switches to the central section of 
bus bars. This central section may be thrown in multiple with 
either or both of the end dynamo sections by means of the heavy 
three-pole bus-junction switches. If these are left open, the right 
and left sections of the dynamo panel will be entirely disconnected 
from the middle section, and the units corresponding to said panels 
will operate as if they belonged to distinct generating stations, one 
serving for the lighting current supply, and the other for the power 
current supply. By closing the left “bus-junction” switch, the stor- 
age battery plant may be coupled, so to speak, to the power side. 
By closing the right switch, it may be coupled to the lighting side, 
and lastly, by closing both switches, the two power plants become 
coupled together into one single generating plant, including the 
storage battery. This may also be thrown on the bus bars 
independently, and the whole generating plant shut down in case 
of light load, the battery supplying all the necessary current. These 
features of the center or generating panel of the switchboard are 
similar to those on the large switchboard in the Astoria Hotel, also 
designed by Mr. Mailloux and described in THe ELectricaAL Wor tp 
of December 25, 1897. 

The power and lighting sections are each provided with an am- 
meter, a recording wattmeter, and a recording ammeter for measur- 
ing the total current. The lighting section has provisions for 48 
feeders, 16 of these being 100 amperes and 32 being 200 amperes 
capacity. They are all provided with double pole fused switches, 
and 16 of the 200 ampere circuits have circuit breakers in addition. 
The power section provides for ten 300 ampere and ten 500 ampere 
circuits, each circuit being supplied with a fused switch and a circuit 
breaker. ; 

The current from the storage battery is measured by a double 
reading ammeter, a double reading recording ammeter, and a re- 
cording wattmeter, this circuit being also provided with a 3000 am- 
pere switch and circuit breaker. 

The dynamo panel carriesa ground detector,a recording voltmeter, 
a differential galvanometer, and a main station voltmeter; the gal- 
vanometer, ground detector and station voltmeter each being pro- 
vided with suitable multipoint switches for connections to the 
various circuits. There are also ammeters for each booster cir- 
cuit, and switches for manipulating the boosters, and starting the 
booster motor. All the rheostats are operated by hand-wheels 
placed on the front of the board. 

The board is constructed of the best Tennessee marble of uni- 
form coloring, the separate slabs being joined together by accurate- 
ly squared edges, presenting the appearance of three large panels. 
A rigid angle and channel iron frame supports the entire board, 
the whole being carried on iron pedestals, which raise it six inches 
above the floor. The total length is 42 feet. 

The power section at the left end of the board is provided with a 
marble door, in order that the rear of the board may be convenient- 
ly reached from the engine room. The length of the power sec- 
tion is 12 feet, and the height 8 feet above the floor. The length 
of the dynamo section is 16 feet and the height 9 feet 3 inches. The 
length of the lighting section is 14 feet, and the height 9 feet 3 
inches. An ornamental moulding of bright copper frames each 
section, and all the instruments, hand wheels, double goose necks. 
instrument cases, and metal trimmings are finished in bright cop- 
per. A neat grill work fills the space between the switchboard 
and ceiling, and hides the pedestals below the board. 

Copper-finished engraved name plates are provided for all in- 
struments and switches, to designate the circuit each operates. All 
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the bus bars and rear connections of the rear of the board are made 
of the best lake copper, the connections being secured to instru- 
ment studs by means of heavy copper nuts screwed on the studs. 
On account of the complicated nature of the connections the rear 
of the board presents a perfect network of copper, but the parts 
are well supported. The individual bars are carefully spaced and 
symmetrically arranged, and present a very neat appearance, the 
whole being an excellent piece of switchboard engineering.  In- 
deed to the careful, visiting engineer, the front of the switch- 
board, handsome as it is, is not as attractive or interesting as the 
constructive details at the rear of it. 

The cables for the dynamo leads pass from the board directly into 
conduits. The feeders for lighting and power rise from the rear 
of the feeder panels to the ceiling of the dynamo room in conduits. 
Every part of the board is designed to carry its rated current with- 
out appreciable rise in temperature above the surrounding air. The 
circuit breakers are of a new and novel design, having laminated 
copper blades, closed with a toggle joint. They break the circuit 
at the carbon shunts supplied at the top. All the switches are of the 
unit blade variety. A single unit blade of definite capacity is used. 
One or more blades are combined in multiple to make up switches 
of the required capacity. All switches are built of the best lake 
copper, no castings being used in their construction. 

The switches and circuit breakers are finished by hand with a 
good tool finish, The main bus junction switches are of the 
screw press type, and are 3-pole in order to connect together the 
positive, negative and equalizer sections of the bus bars. They 
are constructed on the unit blade principle, each blade being com- 
posed of three 1000 ampere units in multiple, each with its inde- 
pendent set of jaws. The blades move in and out of their jaws by 
turning a crank handle attached to the hand wheel, and are kept in 
proper alignment by suitable guides. The capacity of each of these 
switches is 3000 amperes. 

The shunt resistances for varying the compounding of the boos- 
ters are constructed of grids of special resistance metal. They are 
supported on the rear of the board, near the top, and are suitably 
connected to the various switches by hard rolled copper bars. 

All ammeters and voltmeters are of the Weston type with the ex- 
ception of the registering meters, which were supplied by Chauvin 
& Arnoux, of Paris, and are also of the permanent magnet type, 
but have a registering device attached. These meters were fully 
described in L’Jndustrie Electrique, March 25, 1897. 

SYSTEM OF DISTRIBUTION OF LIGHT AND POWER. 

Let us imagine the entire network of conductors supplying a 
town of 4000 inhabitants, or 950 separate dwellings, with current, 
placed on end, and we have an aproximate idea of the system of 
conductors in this immense building and the problem which pre- 
sented itself for solution. From the immense switchboard, which 
has just been described and which, in completeness, has never been 
equaled, 57 main arteries, called feeders, branch out jn various di- 
rections, 27 to supply current for general lighting, 13 for hall light- 
ing and 17 for power purposes. These feeders run direct to cer- 
tain floors and are prolonged by mains and submains to floors im- 
mediately above and below. For lighting purposes the various 
floors may be considered as subdivided into various sets of floors, 
each set having its own feeder system. Each fluor is fed in sec- 
tions by feeders, which also supply the corresponding sections of 
the floors above and below of the same “set” through mains and 
submains. In each case the middle set of the “set” is the “feeder 
floor,” or the floor at which the feeders coming direct from the 
main switchboard terminals, and at which the mains for the flvors 
above and below, originate. Each individual floor is subdivided 
into various sections, each of which corresponds to an electrical 
distributing centre, serving as the feeding point for the branch cir- 
cuits in such sections. For the general branch circuits for general 
lighting there are five such centres at all floors from the second to 
the twenty-fifth, including four at the first floor and at the basement, 
three on the twenty-seventh floor, two at the sub-basement, and 
at the twenty-ninth, thirtieth and thirty-first (tower stories) and 
none on the twenty-eighth and thirty-second stories. For hall 
lighting there is one distributing centre at the second and twenty- 
sixth floors and three on all floors from the third to the twenty 
fifth inclusive. 

There is a total of 7518 lights in the building and 4408 outlets. 
Besides these current is supplied to the following motors: 

Ten for passenger elevators, one for freight elevator, two for 
lifts, three for ventilating fans, one for fan (26th floor), one for elec- 
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tric pump, one for refrigerating machine, two for passenger elevators 
(30th floor), two for dumb waiters. 
There are in all seven sets of leads to or from the centre or gen- 
erating panel as follows: 
Average length 
in feet one way. Sizein C.M. 


i DyhGind, NG: 1; TORW acedascxce vee 25 1,200,000 
3 DYUMNGE, NG. Sy Fe RW seis cveccansess 20 800,000 
§ T7FRERIOS, INO. 3) GOORW . cecese ss cae es 43 4,000,000 
& Dyaames, ING. @) DOSEW. vice cecccecss 5,000,000 
5 Steam booster, 40 ) SETIES «.. se eee 5° 3,000,000 

i eee ee: 44 3,000,000 

( WEtee shi ceaeey 33 1,500,000 
6 Motor booster, 20 4 Arm ........... 37 T, 500,000 

( PHUROS S588 oe 37 400,000 
PF DUOTES DORUELY visser tyceseees wUeaeees 43 3,000,000 


Summing up there are: 

40 light feeders, 17 power feeders, 255 lighting mains, 10 power 
mains, 1409 branch circuits, 4498 outlets, 7518 lights, 299 cut-outs, 
144 centres of distribution, 3 D. A. switches, 137 P. B. switches, 8 
knife switches, 6 switch mains. This brief summary gives one but 
a faint idea of the magnitude of the main wiring, which was de- 
vised by the consulting engineer and executed by the New York 
Electric Equipment Company. 


INTERCONNECTION SYSTEM. 


Beside rapid transportation facilities and abundant light during 
all hours of the day and night the tenants of modern office build- 
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FIG, 20.—TELEPHONE SWITCHBOARD. 


ings demand means of communication which will annihilate the 
heights to which they have ascended in search of air and the dis- 
tance which separates them from the lower world. There is fre- 
uently expressed a desire for telgraph and telephone service, 
a district messenger ca'l boxand and even aquctationticker, and cir- 
cuits to supply all of these must be run into every office in the build- 
ing. Such a system of wiring, no less complicated than the main 
system itself, has been installed in this building and is called the 
interconnection, or ‘‘ready made” system. Local interconnection 
stations interconnect by means of trunk lines or interconnection 
cables with a main interconnection box, shown in Fig. 19, constitut 
ing a “central station” for the system. By means of interconnect 
ing lines the local circuit connections with any particular intercon 
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nection box may be extended. For the bell work there have been 
installed: One central interconnection box, two sub-central inter- 
connection boxes, 24 nodal interconnection boxes, 122 district and 
sub-district boxes. Eight sizes of cables have been used containing 
10, 12, 14, 16, 20, 30, 40 and 50 wires, respectively, in pairs and 
twisted. Included imthis system are two water tank telltale outfits. 

The office telephone system serves as a general means of com- 
munication whereby the tenants can communicate with one another 
and with the telephone central on the first floor. Here the central 
operator is located and the switchboard, shown in Fig. 20, has 
been installed. This board was built by the Western Telephone 
Construction Company, Chicago, and is of the “Keelyn System” 
central energy type, with a capacity of 300 drops an angle in two 
sections of 150 drops each. It is fitted with Western special ex- 
press drops, consisting of individual night alarm springs, self-re- 
storing drop shutters and extra long heavy German silver spring 
jacks. The switchboard is further equipped with interconnecting 
plugs and calling plugs, listening-in buttons, operators’ receiver 
with head band and the new ‘“‘Keelyn A” type solid back, solid front 
switchboard transmitter, suspended by an adjustable nickle-plated 
arm. The cabinet work is of finished antique quartered oak em- 
bellished with light bronze and nickle-plated trimmings. 

Taken as a whole the equipment is a very handsome piece of 
apparatus and reflects great credit upon the manufacturers of the 
same. For the operation of the telephone system, which includes 
200 local station outfits, four cells of storage battery and a motor 
dynamo have been installed. 

The following summary of the interconnection wiring shows the 
magnitude of this branch of electrical service in a modern office 
building: 

Forty-four trunk cables, 20 ft. long; 156 trunk cables, 30 ft. long; 
376 trunk cables, 4o ft. long; 15,954 trunk cables, 50 ft. long; 1043 
interconnection boxes, branch cables, to ft. long; 179 interconnec- 
tion boxes, branch cables, 12 ft. long; 100 interconnection boxes, 
branch cables, 14 ft. long; 298 interconnection boxes, branch cables, 
16 ft. long; 828 interconnection boxes, branch cables, 20 ft. long; 
1113 interconnection boxes, branch cables, 30 ft. long; 2233 inter- 
connection boxes, branch cables, 4o ft. long. , 
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The problems met, as may be surmised from the foregoing de- 
scriptions, were numerous, unique and complex, and the manner 
in which they have been solved reflects great credit on the engi- 
neers, and on the companies furnishing and installing the machin- 
ery. Mr. R. H. Robertson, New York, was the architect of the 
building, and Mr. A. Pauli, of his staff, had the general charge of 
the plans and details. Mr. W. H. Gorham was the architect-super- 
intendent at the site. Mr. G. W. McNulty, M. Am. Soc. C. E., 
was retained as consulting engineer on foundation piling work, 
and Mr. Nathaniel Roberts was consulting engineer of the iron con- 
struction. Mr. C. O. Mailloux prepared the specifications and 
plans for the complete generating plant and distributing system, 
and was ably assisted by Mr. Willis H. Heath, who laid out and 
supervised the construction of the steam plant, and by Mr. Charles 
E. Knox, his chief assistant, who had the general direction of the 
electrical construction work. The steam heating plant was sup- 
plied by E. Rutzler; elevators, Sprague Electric Elevator Com- 
pany; generators, dynamos and switchboard, the Westinghouse 
Electric and Manufacturing Company; wiring, New York E'ectric 
Construction Company; eng nes, Dick, Church & C».; boilers, Bab- 
cock & Wilcox Co.; pumps, Deane Steam Pump Company. Last 
but not least, it should be stated that the task, gigantic in itself, of 
the general management, supervision and control of all the con- 
tractors, sub-contractors, and of all business details generally, was 
successfully disposed of by the firm of John Downey, the well- 
known builders, who were the general contractors in charge of the 
whole enterprise, just as in the case of the Astoria Hotel and many 
other large buildings similarly constructed by them. 


The General Meeting of the American Institute of Elec- 
trical Engineers. 





HE sixteenth general meeting of the American Institute of Elec- 
trical Engineers, an account of the first day’s proceedings of 
which appeared last week in these columns, continued its ses- 

sions on Tuesday and Wednesday, June 27 and 28. The meeting was a 
very satisfactory one, the attendance being representative, if not so 
large as at some previous genera! meetings. The programme was car- 
ried out as printed with the exception of a few papers read out of 
place, and several that were not placed in the hands of the secre- 
tary in time for presentation to the meeting. In all eleven papers 
were presented, with few exceptions each giving rise to a discus- 
sion that added materially to the subjects under consideration. 

The courtesies received by members in attendance through the 
good offices of the local entertainment committee, were many and 
much appreciated. Prof. Puffer, Messrs. James I. Ayer, Allen V. 
Garratt, Everett Morse and several others of the local entertain- 
ment committee were in constant attendance, and spared no pains 
to render the visit of the members to Boston one to be long remem- 
bered from its social side. 

As previously stated in these columns, on Monday a visit of in- 
spection was made to the new Boston Terminal Station, after 
which special cars were taken to the new Boston Electric Light 
Station, a description of which appeared in our issue of May 27 
last. On Tuesday afternoon one party made a visit to Harvard 
University and another to the works of the New England Gas & 
Coke Company. At Harvard University the members were re- 
ceived in the faculty room by Prof. Ira N. Hollis, and the staff of 
professors connected with the engineering and physical depart- 
ments of the University, and conducted through the various labor- 
atories. Prof. Trowbridge gave a demonstration with his remark- 
able high-voltage apparatus, from which sparks were drawn more 
than seven feet long. This apparatus consists of a glass plate 
condenser charged in parallel from a storage battery of 10,000 cells 
and 20,000 volts and which may be discharged in series with a mul- 
tiplying ratio as high as 150, thus giving a voltage of 3,000,000. Prof. 
Trowbridge also showed the arrangement of apparatus for some 
experiments which he has recently completed with a view to de- 
termining the absorption of Rontgen rays by the atmosphere, 
which showed that the absorption is no greater than for light. 
Among the objects of interest Shown in tne laboratory of Prof. 
Trowbridge was a static machine built by Benjamin Franklin for 
Harvard. 

Prof. C. A. Adams showed the visitors through the electrical en- 
gineering departments, in which there are a number of interesting 
pieces of apparatus constructed at the University. Among these is 
a small induction motor for which there are several rotors of dif- 
ferent types, for the purpose of determining the effect of various 
factors in operation. This machine was designed and built by 
students. Prof. Hall explained the details of experiments upon 
which he is now engaged for determining the heat conductivity of 
iron. The two faces of a disk of iron have deposited upon them 
electrolytic copper, thus forming a thermopile by means of which 
difference of temperature between the two faces may be determined. 
The temperature of the water on each face of the disk is determined 
by means of the variation of resistance of small coils in the water 
in proximity to the faces of the disk. 

Prof. Burke conducted the visitors through the several depart- 
ments of the mechanical engineering laboratory and workshops, all 
of which are to be congregated in an engineering building soon 
to be erected at a cost of $170,000. 

The party which visited the works of the New England Gas & 
Coke Company were made conversant with the Otto Hoffman proc- 
ess of gas and coke manufacture there in operation. This proc- 
ess differs from the usual one for the manufacture of gas in that the 
retorts are of larger size and are heated by gas. That part of 
the gas given out by the retorts which is suitable for illuminating 
purposes is collected in one holder, and the connection from the 
retort changed to a second holder at the point when the gas ceases 
to be of proper quality for illumination. The gas from the second 
holder is used for heating the retorts. While this process does 
not give as much illuminating gas per ton of coal as that in ordi- 
nary use, the cost of working is very considerably less and the 
coke from a given weight of coal is larger in quantity and better 
in quality. Consequently, if there is a market for the coke at a 
fair price the process is more economical. It does not appear 
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to have been demonstrated, however, that there will be a sufficient 
market for the coke should any considerable portion of the gas 
supply of Boston be made by the Hoffman process. 

On Tuesday afternoon special cars leit Copley Square for Nor- 
umbega Recreation Park, where steam launches were in waiting 
for members and the ladies. The launches were decorated with 
Chinese lanterns and a band of music accompanied the party. The 
evening was most agreeably spent on the water and Messrs. Ayer, 
Garratt, Morse and others of the local committee received many 
compliments for the happy manner in which the arrangements 
were carried out. 

On Wednesday afternoon the members were taken in special 
cars from Copley Square and abroad the steamer “J. Putnam Brad- 
ley,” kindly furnished by the City of Boston, to Pemberton. The 
visitors there boarded cars and were taken for a trip over the Nan- 
tasket branch of the New York, New Haven & Hartford Railroad. 
In the evening an iniormal reception was given to the members by 
Prof. Elihu Thomson at his home in Swampscott, near Lynn. 

The first paper on Tuesday morning was by Mr. Allen V. Gar- 
ratt on “The Elements of Design Favorable to Speed Regulation 
in Plants Driven by Water Power.” It was pointed out that 
whereas in the case of steam governing the inertia of the fluid may 
be always neglected, the problem of governing a water wheel in- 
volves moving large volumes of a heavy, practically incompressible 
fluid, acted on by the force of gravity alone; the moving of pon- 
derous gates, which must be done with absolute precision and great 
promptness; and adequate provision for the momentum and inertia 
of the moving water and mechanical parts. The properties of in- 
ertia were illustrated by mechanical analogies and the usual ele- 
mentary formulas deduced, expressing the relation between energy, 
mass and velocity. These formulas were then applied to the case of 
water wheel working, and a numerical example solved to show how 
vast may be the amount of energy required to be absorbed when a 
wheel operating at full gate has a large portion of the load suddenly 
thrown off. A deduction from the considerations brought forward 
was that a water wheel governor to be accurate should at each in- 
stant of time hold the gates at such position that the power devel- 
oped by the wheel due to the sum of the working head and that 
corresponding to the power being developed by the slowing water 
column, should equal the load upon the wheel. This, however, 
might not be found feasible, as the pressure developed in the closed 
pipe and wheel case might be dangerous for a gate too ponderous 
or too badly rigged to permit of the requisite promptness of mo- 
tion. 

From experience it is known to be impossible to so manipulate 
the water wheel gates as to keep the pressure constant on the 
wheel. One remedy for this condition which suggests itselt is the 
use of large relief valves near the wheel case which will open and 
let the water escape if the proper static head is exceeded, or the use 
of a standpipe. Such a standpipe is of particular value in the 
case of electric plants where it is important that the comparatively 
large loads which go off and on for short intervals of time should 
not disturb the speed to any extent. The standpipe for best re- 
sults should be very little higher than the water level in the ponds 
and located as near the wheels as possible. The use of fly-wheels 
in regulation is treated in the paper and the deduction of the usual 
formulas for this calculation is given and their application to water 
wheels illustrated by an example. The author stated, however, 
that he has never found it necessary in a very large practice where 
water wheels are set in an open flume to install a fly-wheel in order 
to obtain satisfactory speed regulation, as the various rotating 
parts of an electric plant such as water wheels, armatures, pulleys, 
etc., have a sufficient moment of inertia and angular velocity to 
enable a first-class governor to hold the speed within very satis- 
factory limits under any load changes which occur in the actual 
operation of the plant. If the design of the hydraulic part of the 
plant is bad, it is wiser to try to improve it than to depend on 
fly-wheel effect, which he considered a weak support at the best. 

The paper gives consideration as to the proper design of a 
water-power plant, noting that the greater the angle of descent of 
the water in the flume the better the result, and that the draft tube 
with horizontal wheels should be short and as nearly vertical as 


possible. Owing to the external atmospheric pressure at the 


top of the draft tubes, and the strain brought upon them by a water 
hammer effect which may occur if the wheel is suddenly shut down, 
it is not safe to have a length of draft tube corresponding nearly 
to the maximum which is possible. 


The paper of Mr. Garratt 
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touches upon all the more salient points involved in water wheel 
design and speed regulation, being, in fact, a valuable monograph 
on these subjects. 

Part was taken in the discussion which followed by Messrs. 
Hopewell, Leonard, Hammer, Aldrich, Rice, Steinmetz, Bell and 
Goldsborough. It was pointed out that in cases where an engine 
and water wheel are working on the same load, the former may 
govern the latter. Several referred to the difficulties in governing 
where fluctuations are rapid, as in such cases the gate is apt to be 
overrun or underrun. Mr. Steinmetz gave as a qualification of an 
ideal governor one which shall respond quickly, but with a slow 
final action. Dr. Bell said that water wheel plants give as good 
regulation as steam engine plants, though high heads require ex- 
traordinarily accurate governors. Fly-wheels, he considered, were 
mainly applied to correct bad design, and it would be better to 
correct the hydraulic design and use better governors. As to bet- 
ter hydraulic design, the water should be led as directly and ver- 
tically to and from the wheel as possible, and the use of long flumes 
and draft tubes avoided. 

In a paper on “The Protection of Secondary Circuits From Fire 
Risks,’ Dr. Cary T. Hutchinson gave a sketch of the principles 
which were involved and the various means that had been used and 
proposed for decreasing the danger from secondary circuits due to 
abnormal potential in such circuits. These means were classified 
as devices intended to ground, short circuit or open circuit the 
secondary when subjected to an abnormal difference of potential; 
grounded metallic shields interposed between the primary and 
secondary coils of the transformer; permanent grounding of the 
secondary system. Under the first class come the Cardew earth- 
ing device, the Thomson film cutout and the Stanley automatic cir- 
cuit breaker. The objection to these devices is that they do not 
prevent the existence of abnormal potential, but merely aim to 
remove it quickly, and that they require time to act, and conse- 
quently can be regarded as but temporary makeshifts. The 
grounded shield is open to the criticism that it is not effectual 
with a cross outside of the transformer; it must be heavy enough 
to dissipate the energy of the short circuited primary quickly, or 
otherwise it will melt and itself cause a fire; and it affects the 
regulation of the transformer. The grounding of the secondary 
permanently is referred to as the only sure solution to the problem. 
With a system grounded on one side, the maximum difference of 
potential that can exist between any point of this system and earth 
under any circumstances is the voltage of that circuit. No cross or 
any failure of insulation of the primary or secondary circuits can 
raise the difference of potential of the secondary circuit and the 
ground above this. That part of the primary circuit touching a 
secondary circuit at once acquires the potential of the ground, or 
a potential differing from that of the ground by the voltage of the 
secondary circuit. The grounding of the secondary thus absolute- 
ly insures the safety of the circuit as regards abnormal pressures, 
and it makes permanent the condition that the protective devices 
above referred to seek to establish—devices that may or may not 
work, depending on many conditions. 

At the conclusion of his paper Dr. Hutchinson offered a motion 
to the effect that the American Institute of Electrical Engineers 
favors the passage of a rule by the National Board of Fire Un- 
derwriters permitting the permanent grounding of one side of 
low-tension consumption circuits; and the abrogation of the rule 
that secondary wires must be installed under rules for high-po- 
tential systems when their immediate primary wires carry a cur- 
rent of potential of over 3500 volts, unless the primary wires are en- 
tirely under ground. 

The discussion which followed the reading of Dr. Hutchinson’s 
paper was participated in by Professors Thomson, Puffer and 
Goldsborough and Messrs. Goddard, Brophy, Greene, Steinmetz, 
Bell, Ayer, Kennelly, Hammer and Rice. With the exception of 
Prof. Goldsborough all favored the adoption of the motion of- 
fered. Prof. Thomson said that as early as 1887 he grounded, in 
his house in Lynn, the secondary of the lightning circuit, and that he 
adopted the film known by his name in consequence of criticism 
from the Underwriters. Mr. Steinmetz stated that grounding and 
not fusing was the proper protection against fire from abnormal 
voltage, and moreover that high-potential machines should have 
the frames grounded in order to avoid shocks to those working 
about them. Mr. Ayer said that ten years ago he grounded the 
secondary in his house through the intermediary of magnets which 
grounded the circuit in the case of any abnormal flow of current, 
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the use of magnets being necessary on account of Underwriters’ 
rules. 

Prof. Goldsborough did not consider grounding the secondary to 
be a step in the right direction, as it would leave a loophole tor con- 
tractors with regpect to proper insulation. He advocated that con- 
sumption circuits should be tested for three or four hours under 
50 per cent. more than normal current, which would serve to de- 
velop defects in connections; and then connected to a transformer 
giving double the primary voltage. Referring to Prof. Goldsbor- 
ough’s objections, Dr. Bell said that it is not the initial insulation 
that causes trouble, but deterioration with time, and the same 
point was brought forth by several others. 

Mr. Goddard seconded the motion of Dr. Hutchinson and said 
that the Underwriters would always highly appreciate recommenda- 
tions having behind them the American Institute of Electrical 
Engineers. He considered the grounding of the secondary prob- 
ably the best solution under the conditions referred to, as film con- 
tacts were subject to defects. He did not, however, favor ground- 
ing old installations and considered that the insulation proper of 
the circuit should not be lowered. 

Capt. Brophy said that fifteen years ago he differed with Prof. 
Thomson as to the advisability of grounding, but that conditions 
have changed and he now saw no objection except in the case of 
the older installations. Upon vote the resolution of Dr. Hutch- 
inson was unanimously adopted, thus in all probability definitely 
settling the long-mooted question of grounded interior circuits. 

In a paper entitled “A Plea for a Working Standard of Light” 
Mr. S. Everett Doane advocated the appointment of a committee 
by the Institute to provide means whereby properly attested sec- 
ondary standards in the form of incandescent lamps may be ob- 
tained by lamp manufacturers, central stations and others inter- 
ested in commercial photometry. He wished to go on record as 
saying that in a very few years the incandescent lamp will in itself 
be adopted as a primary standard, and could be so adopted to-day 
if the lamp manufacturers would tell what they knew. Part in the 
discussion which followed was taken by Professors Puffer and 
Goldsborough and Messrs. Steinmetz, Rice, Kennelly, Blood, 
Clough and Hammer. Prof. Puffer referred to the large errors 
in measurements that may be introduced by the character of the 
photometric room. He does not think that the color of the amy- 
lacetate flame is good, and considers that the best results may be 
obtained by a large flame back of a small hole. Mr. Hammer 
suggested that provision for a standardizing laboratory might be 
obtained from a fund left for scientific purposes by Benjamin 
Franklin to Boston, and now amounting to $150,000. Upon mo- 
tion of Prof. Goldsborough the matter of furnishing secondary 
standards was referred to the Council of the Institute. 

A paper by Prof. W. E. Goldsborough on “The Magnetic Flux 
and Its Effect Upon the Regulation and Efficiency of Dynamo- 
Electric Machinery,’’ considered the effect of the variation in 
density of the magnetic flux in planes at right angles to the mean 
path of the flux in an armature. It was shown then in the ex- 
treme case of an armature of which 80 per cent. of the surface is 
covered by the poles, and having little depth, the unequal distri- 
bution of flux may increase the core loss by 35 per cent. or more, 
and seriously affect the regulation. 

In the discussion which followed Mr. Steinmetz pointed out that 
the case chosen for illustration was one not usually met with in 
practice, and that in fact experience had shown that there is no 
noticeable effect such as referred to in commercial machines. Mr. 
Blood called attention to the fact that even with large differences in 
density the amount of iron affected is small. Prof. Goldsborough 
added that the case was presented as one of more technical than 
practical interest. 

Mr. Alton D. Adams in a paper on “‘Motor Speed Regulation” 
advocated a stronger effort on the part of manufacturers to intro- 
duce machines with efficient means of speed regulation. The 
practical methods to attain this end are the variation of magnet 
strength, and the variation in the arrangement of armature con- 
ductors to each other. A rheostat in the shunt magnet gives every 
desired speed above the minimum, but with constant armature ca- 
pacity; while two or more separate windings and commutators on 
the armature give two, three or four times the minimum speed, 
with corresponding increase in armature capacity. The first men- 
tioned method is sufficient for constant power at all speeds, but 
special proportions are necessary to avoid sparking with a con- 
stant armature reaction and weak field at the higher speeds. When 
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the power and therefore the armature current vary directly with 
the speed, the armature reaction and copper loss, and field strength 
may be held constant at the desired speed if two or more separate 
windings and commutators are used, providing a reduction to one- 
quarter maximum speed is sufficient. In other cases it may be 
well to combine a multiple armature with variable field. Mr. 
Adams considers that the extra cost involved will soon be offset by 
the saving of energy effected. 

In the discussion which followed Prof. C. D. Adams gave the 
conditions that apply in certain machine tool work, among which 
is that the same power is required at all speeds in lathe work. Mr. 
Adams stated that with two commutators and variable field, seven 
speeds can be economically obtained, and that with, in addition, 
three voltages, the number is increased to fourteen. 

Prof. D. C. Jackson read a paper by Prof. J. P. Jackson and Frank 
F. Thompson on “Electricity in Coal Mining,” which gives an inter- 
esting resumé of the present state of the application of electricity to 
that use. The subject is considered under the heads of mining, haul- 
age, cutting or drilling, pumping and fan driving. It is stated that 
the use of direct-current machinery for pumping and fans has not 
been found satisfactory in many instances. The great advantage in 
the use of polyphase currents lies in the fact that they permit the 
use of a motor that is perfectly reliable under essentially all condi- 
tions to be met with in mining. Consequently the system of direct 
current for haulage and polyphase currents for other power seems 
without doubt to be the best that can be installed for large opera- 
tions. Electric coal cutting in a large number of casés has not proved 
satisfactory, but in one mine where great trouble was previously ex- 
perienced, satisfaction is now given by a new set of improved elec- 
trical apparatus. As to pumping, the conclusion is that when the 
pump may be of large capacity, and when it can be located within 
a reasonable distance of the steam plant, the steam pump will show 
greater economy. 

The discussion, part in which was taken by Professors Aldrich, 
Adams, Stine and others, turned upon the relative merits of electric 
and steam pumping. Prof. Aldrich pointed out the enormously 
greater fuel economy of electric pumping, but the consensus of opinion 
seemed to be that since fuel economy was a minor question in this 
particular case, the great advantages of the steam pump in other re- 
spects gave it a superiority over its electric rival in mining work. 
As to the advantage urged in favor of compressed air—that of pro- 
viding pure air for those working underground—Prof. Aldrich con- 
sidered that this advantage was a minor one and could not com- 
pensate for an efficient system of draft ventilation which in all well- 
designed mines should be adopted. 

The final papers of the meeting were two on electric automobiles. 
That entitled “Operating Cost of Horses and Electric Delivery 
Wagons in New York City,” by Prof. G. F. Sever and Robert A. 
Fliess, will be found in full abstract elsewhere in this issue. The 
other paper, entitled ‘Electric Automobiles,” was read by Mr. Elmer 
A. Sperry and illustrated by views projected on a screen. The state- 
ment is made that the storage battery of the present day even rivals 
the electric motor in its fitness and special adaptability to the auto- 
mobile problem. It has a very large reserve power at instant de- 
mand, is entirely free from danger when fully charged, gives almost 
constant pressure throughout its capacity, may be charged in almost 
any hamlet in the country, and recent types may be quickly charged. 
Storage batteries have the advantage over compressed air in weight. 
Compressed air reservoirs having a capacity of .27 of a hp-hour 
weigh 85 pounds, and the air contained, 11 pounds, while a storage 
battery will develop 114 hp-hours with the same weight. Tests have 
shown that ample adhesion on dirt and gravel roads, macadam, on 
the level and on curves, wet and dry, can bé relied upon for any con- 
ditions liable to be met. The value of smooth tires for road traction 
is evident when one sees an automobile ascending a 20 per cent 
grade on an ordinary gravel road, or rising easily over a 4-inch by 4- 
inch timber placed in front of one and then both the driving wheels, 
working as well on the wet portions as on the dry. The value of 
the compound gear is apparent, as it enables grades to be overcome 
that otherwise would require an inordinately large motor. The com- 
pound gear not only enables a small motor to meet the emergency, 
but has an important bearing on the storage battery, acting as a safe- 
guard and enabling lighter plates to be employed. As t6 the charg- 
ing of a battery, it is believed that the differential wattmeter system 
is best for ordinary use. 

The discussion covered both automobile papers, and was partici- 
pated in by Messrs. Lemp, Rice, Blood and Thomson. Both Mr. 
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Lemp and Prof. Thomson expressed opinions in favor of having a 
motor on each axle. The latter stated that this could be done and the 
weight not increased over that necessary for one motor, while there 
would be more economy, less wear and tear of battery and a maxi- 
mum traction. 

Mr. Lemp dwelt upon the importance of a safe steering gear which, 
while normally securely locked, should be capable of being quickly 
and easily moved. Mr. Blood stated that differential and direct-gear 
motor equipments would have about the same weight. Mr. Rice said 
that in New York there are at present eleven stations at which auto- 
mobiles may be charged. 
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Operating Cost of Horse and Electric Delivery Wagons 
in New York City. * 





One of the most valuable papers read at the recent General Meet- 
ing. of the American Institute of Electrical Engineers was that of 
Prof. G. F. Sever and Mr. R. A. Fliess, which presented the results 
of an investigation, carried on during the past year in the City of 
New York, of the operating costs of the horse and electric deliv- 
ery service, as at present instituted by the large department stores. 

The first section of the paper gives the results obtained in an 
investigation which was undertaken to determine, as closely as 
possible, the average amount of work performed daily by a certain 
lot of horses engaged in the delivery service of a large dry goods 
store in New York City. 

The large department stores have to keep in operation winter and 
summer, irrespective ofthe weather, adelivery service which must be 
as regular in the fulfilment of its functions as the local steam rail- 
roads and street railway systems are in the execution of their obli- 
gations. The nature of the service necessitates a highly organized 
system of delivery by means of small units capable of carrying 700 
to 800 pounds over short distances and with considerable speed. 

In the case of a wagon making three deliveries a day, the first 
delivery starts from the stable at 8 o’clock in the morning and ar- 
rives at the store a few minutes later—the stable, in most cases be- 
ing not far from the stores. Arrived at the store, the wagon re- 
ceives its load, which varies from day to day, but which will av- 
erage the year round, not over 800 pounds. This load may be 
taken as the average load on all trips as the wagon leaves the 
store. The load decreases as deliveries are made, so that theoret- 
ically when the wagon has reached the store again, it should be 
without load. This, however, seldom happens in practice, as there 
are many C. O. D. packages in each delivery that must be returned 
to the store as collection could not be made. Also packages sent 
out on approval are called for and brought back to the store on 
each trip. It may be safely assumed, however, that the average 
load carried throughout any trip will not be more than 500 pounds. 

Onthe longer trips only two deliveries are made a day, while in dis- 
tant districts only onedeliveryismade. Thislatteris an all day route 
and the horse that goes up one day comes back the next—horses 
being changed at a local stable in the distant territory. One route, 
with three deliveries per day, it takes two horses for every de- 
livery wagon—the horse that makes only one trip on any one day, 
making twotripson the following day. On a route having two deliv- 
eries a day, each horse makes but one trip a day. By means of 
odometer tests it was found that the mileage per wagon per day 
is nearly a constant, irrespective of the number of trips made. The 
explanation of the fact is that experience extending over many 
years of service, has taught those in charge the best method of dis- 
trict subdivision which will produce such a proportioning of the 
work that it shall be equally distributed among the units. 

In determining the amount of work done per day by one of these 
delivery horses, it is essential to know the number of miles trav- 
eled by the horse, the average draw-bar pull of the wagon, and 
the average speed of the horse while in motion. For the wagons 
under consideration it was found that the average pull per ton 
was 60 pounds on ordinary cobblestones at a speed of seven miles 
per hour. On asphalt the draw-bar pull was found to be 4o 
pounds per ton at seven miles per hour. The unit under consider- 
ation was composed of a wagon weighing 1300 pounds drawn by a 
horse weighing 1100 pounds. Each wagon is provided with a 
driver and a delivery boy. The average weight of the driver may 
be taken at 150 pounds and that of the boy at 125 pounds. Hence 
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the total weight of the unit without load is 2675 pounds. To this 
must be added the average load which may be considered as being 
500 pounds. Adding this to 2675 pounds we have as the total 
weight of the unit 3175 pounds. The weight causing the draw-bar 
pull however is 2075 pounds. 

In a test made the route was approximately one-half on cobble- 
stones and one-half on asphalt. The true average draw-bar pull 
may then be taken as having been 50 pounds per ton during the 
test. Starting from the store, the average speed while in motion 
was 6.7 miles per hour. The actual running time was 1 hour 36 
minutes; time at rest 2 hours 28 minutes. From the time the horse 
left the stable until he returned to it was 4 hours and 52 minutes. 
The time taken to load at store was 46 minutes. The time to run 
from stable to store was 2 minutes. Hence the actual time the 
horse was working from the time he left the stable until he returned 
to it was 1 hour and 38 minutes; time at rest 3 hours and 14 min- 
utes. 

Taking the draw-bar pull as found, at 50 pounds per ton, the num- 
ber of foot pounds of work done by the horse in traveling 11 miles 
was 50 X 58,080 = 2,904,000 foot pounds, or at the rate of 1,781,596 
foot pounds per hour, which is at the rate of 29,693 foot pounds per 
minute. This delivery horse then exerted nearly .9 of a standard 
horse power for1 hour and 38 minutes. This was all the work done by 
this particular horse on this day. The following day this same 
horse made two trips over the same ground. The average work 
done per day the year round by a horse in this class of service, may 
thus be taken to be not over 16.5 miles at 50 pounds per ton, at 
a speed of 7 miles per hour. Experience has shown that a horse in 
delivery service in New York city cannot average over fifteen miles 
a day for six days a week and be expected to render good service 
ior any reasonable length of time. 

The length of the working life of a horse in this service is sel- 
dom over five years. At the end of this time he has depreciated in 
value at least 50 per cent. and cannot be sold for more than half 
his original cost. The time that a horse is in harness per day the 
year round, will not average more than seven hours, and we have 
seen that he is only working a small fraction of this time. For the 
purposes of this paper it is considered that a horse can do a 
greater amount of work, day in and day out the year round, than 
experience has indicated that he accomplishes, and therefore that it 
is possible for a horse to do 21 miles a day under a draw-bar pull 
of 50 pounds, at 7 miles per hour and be in harness eight hours a 
working day, the year round. The number of foot-pounds of 
work done per day by a horse, under this supposition, would be 
5,280,000. This is at the rate of 29,333 foot pounds per minute, or 
the horse is working at the rate of .89 of a standard horse power 
for three hours per day, referring only to the time in actual motion. 

As to the cost of horse service the accompanying table gives the 
actual cost per day, to a stable in the city, for a wagon and horse, 
the stable being that of a large dry goods house: 


THE COST OF MOVING A TON A DISTANCE OF A MILE ON LEVEL GROUND, IN 
LIGHT DELIVERY SERVICE IN NEW YORK CITY. 


1. Cost.of toed per dey for Ore HOLses s..<...6ee sc cciswedes 32.00 cts. 
2. Interest on cost of wagon (at 6% per annum) per day, 
Original cGst-of Wagon, GaiAhii6iiie. 6s oo'ss.ise ses snes 5.13 
3. Interest on cost of horse (at 6% per annum) per day, 
Ofiaisal cost OF HOGG; HINSs 3 ie siks Ves seeeesseias 2.06 
4. Interest on cost of harness (at 6% per annum) per day, 
Original COSE Of TiAGEO, BEG foi sic sic a dbis dee aes ¥a% .9O 
5. Part of stable rent charged to each horse per day.... 9.39 


(Cost of stable, $40,000. Int. at 6% = $2400.) 
46 horses in stable, part of rent chargeable to horses 
= $1,578.55. 

6. Part of stable rent chargeable to each wagon per day, 

DA) WAR WE BORTALOS 6's wid'son ad 26d Ma RAOR Ala we dale eM 9.39 
Part of rent chargeable to wagons = $822.85. 

7. Part of cost of attendance chargeable to each horse 13.66 
4 men to take charge of 46 horses at $11 a week per 
man—$44 a week for care of horses. 

8. Shoeing per horse per day ($2 per month a head, the 


SRT UORMINIEN garde aca NTs S401 oat se ese Ga & ex 6.60 
g. Driver per wagon per day, $12 per week............. 171.42 
10). BOW BOLM6l, Se OO WHE. .i ieee esc Cony ae ee Kens 114.28 


Total cost of 1 wagon, 1 horse and attendance per 
OM Caevcckes ae 2a old a TRAY Ase Te ate De ae ee $364.83 cts. 
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Assuming 500 pounds as the average load carried by any one 
wagon per day, the total weight of the unit which causes the 
draw-bar pull as found before, is: Wagon, 1300 pounds; driver, 150 


‘ pounds; boy, 125 pounds; load, 500 pounds; giving a total of 2075 


pounds. Hence, draw-bar pull being taken as 50 pounds, the cost 
to move I ton 21 miles may be taken as 364.83 cents, the cost per 
ton-mile being then 17.373 cents. 

In another case where two horses and a delivery wagon are con- 
sidered, and assuming the most ideal conditions, the cost of de- 
livery per pound was .17856 cents. If it is assumed that in doing 
this work the wagon was out 12 hours and is in motion one-half 
its time, going at a speed of 7 miles per hour while in motion, then 
the wagon will cover 42 miles per day. Under these conditions 
the cost per ton-mile is 10.2 cents This is also the cost per car 
mile. If we consider the load only, it costs 10.2 cents. per 500 
pounds per mile, or at the rate of .0204 cents per pound per mile. 

If it is assumed that on the three trips the deliveries average 50 
per trip, then 150 deliveries were made per day. This is at the 
rate of 25 deliveries an hour or 1 delivery in 2.4 minutes. It is 
well to call attention to the fact that a wagon sometimes is called 
upon to make as high as 100 to 150 deliveries on a single trip and 
the average rate of delivery may be taken as not over 25 deliveries 
an hour. Hence, it is evident that the case considered above is 
for ideal conditions only. The weight per package assumed is 
16 pounds, and it is not often that the packages will average over 
10 pounds. 

The results given above, it will be understood, represent the 
lowest possible figure under the conditions now existing in the 
stable under consideration. Therefore, if in making a comparison 
between the costs of operating a horse and an electric delivery 
service under identical conditions, the above figures are used, all 
possibility of error in favor of the electric automobile seem to be 
eliminated. 

The second section of the paper deals with tests of automobiles 
in the streets of New York City. Over 60 miles were covered dur- 
ing the tests recorded below, and all grades between the lower sec- 
tion of the city and Washington Heights were surmounted with 
the greatest ease. During the tests, various conditions of weather 
were encountered, including heavy rain, strong head winds and 
muddy streets, as well as very clear weather, no wind and dry 
streets. During the series of tests, no accidents of any kind hap- 
pened. It was not necessary at any time to stop the vehicles for 
repairs—all the mechanical and electrical parts performing their 
functions with the utmost ease, and with practically no noise, and 
absolutely no odor. 

The first tests were made upon a vehicle built for a large dry 
goods store in New York City. The vehicle was intended for the 
delivery of light goods about the city, and was to be placed in 
competition with horse delivery service of the same class. The 
results obtained show the instantaneous power consumption with 
this vehicle, while traveling over the same ground, at the same 
speed as recorded on two different days. The conclusion from the 
tests are that the power of consumption is not greatly affected by 
change of pavement, as from cobble stones to asphalt. There is, 
however, a slightly greater power required on wet macadam than 
on dry, and more power is required on macadam than on asphalt 
or cobbles. On grades the speed of the vehicle is very much 
reduced and the power required to propel the vehicle at the re- 
duced speed is very large—which is quite natural. 

The average of ten readings gives as the power consumed on 
level asphalt, 85.3 volts and 23.1 amperes. These ten readings were 
selected with the idea of eliminating up or down grades. The 
lowest ammeter reading taken was 20 and the highest 26. Above 
and below these readings the vehicle was on perceptibly up or 
down. grades. It may be well to note that .this wagon was 
equipped with solid rubber tires; these, as is quite generally recog- 
nized, absorb slightly less power than pneumatic tires. 

On a test in very fine weather, the run was one of 6.25 miles over 
a continually ascending route. The watt-hour-meter reading dur- 
ing this test showed a consumption of 1364.22 watt hours. The 
wagon alone was weighed on balanced coal-scales and was found 
to weigh 3750 pounds. On this trip it carried three passengers 
and the instruments used, giving a total weight of 4200 pounds. 
The time actually in motion was 52.75 minutes, and, therefore, the 
average speed in miles per hours was 8.44 miles; the watt-hours 
per car mile were 218.28; and the watt-hours per ton mile were 
103.95. These results were obtained during a run which was always 
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tending up hill as was noted above. The average of the 27 read- 
ings was 84.72 volts and 26.25 amperes. 5 

A run was made in the opposite direction to that mentioned 
above, starting on the high ground on which that test terminated, 
and extending over 7.24 miles. The watt-hour-meter showed a 
consumption of energy on this run of 1243.38 watt-hours. The 
weight was the same as previously given, namely 4200 pounds 
Thetimeandactual motion was 58.5 minutes. The distance traveled 
was 7.24 miles. The average speed per hour 8.08 miles. The watt- 
hours per car mile were 171.74, and the watt-hours per ton mile, 
81.08. Combining the results for the two tests for a total distance of 
13.49 miles the average was : Watt-hours per car mile, 195.01, anl 
watt-hours per ton mile, 928.75. The results were obtained under 
the ordinary service conditions and can be duplicated at any time. 

Some special tests were made to determine as accurately as pos- 
sible the lowest value for the power consumption at the different 
speeds, over a block paved with asphalt which was fairly level. 
The average readings obtained for three different speeds of the 
wagon were, for 10.5 miles per hour 82 volts, 21 amperes; for 5.4 
miles per hour, 42 volts, 19.5 amperes; for 2 miles per hour, 21 
volts, 19 amperes. 

At 10.5 miles per hour the rate of travel was 15.4 feet per second 
and the rate of work 1722 watts, or 2.3 h.p. The draw-bar pull 
was then 52.44 pounds or at the rate of 39.26 pounds per ton. At 
5.4 miles, draw-bar pull was 36.3 pounds per ton. The value of the 
draw-bar pull at 10.5 miles is probably very closely approximate to 
the value that would be shown at all speeds between 5 and 12 miles 
per hour if a dynamometer was used. 

We may take 105 watt-hours per ton mile as quite within the 
reach of actual practice under service conditions to-day, but a more 
conservative estimate of 120 watt-hours per ton mile as a basis 
upon which to calculate the operating costs of electric vehicles for 
delivery service is assumed. Under ordinary conditions a well- 
designed electric delivery wagon should not consume over 120 
watt-hours per ton mile. A small carriage, tested under most un- 
favorable circumstances, did not reach 120 watt-hours per mile. 
The weight of this vehicle was 1200 pounds, and with one passenger 
and the instruments it weighed 1400 pounds. Its draw-bar pull 
was found, by a dynamometer, to be over 42 pounds at 8 miles 
per hour on level asphalt. This is at the rate of 62 pounds per ton, 
and is approximately the same as found for ordinary horse deliv- 
ery wagons on cobble stones. The distance traveled was 9.45 
miles; watt-hour meter record, 771.5; average speed, 8.0 miles per 
hour; watt-hours per ton mile, 116.5. It is interesting to note that 
even with an abnormal pull the watt-hours per ton mile were only 
116.5. 

A fairly severe test, so far as hill climbing and bad roads are con- 
cerned, was also made, the vehicle taking en route a long hill. The 
hill climbing part of the trip was over a very bad macadam road 
surface. The hill was surmounted twice during the trip and the 
carriage covered 14 miles. The distance traveled was 14 miles; 
time in actual motion, 1 hour 47 minutes; average speed, 7.8 miles 
per hour; total watt-hours recorded, 1162.29; watt-hours per ton 
mile, 118.57. It is worthy of note that with all the hill climbing, 
the bad roads and the large friction loss due to bad design, the 
watt-hours per ton mile only reached 118.57. From the foregoing, 
120 watt-hours per ton mile would seem to be a conservative esti- 
mate for the power consumption of well designed electric delivery 
wagons in New York City under ordinary service conditions. 

Taking 120 watt-hours per ton mile as a basis on which to com- 
pute the power consumed by an electric delivery wagon, a com- 
parison is made with horse service. It is shown above that the total 
cost per day for 2 horses, 1 driver and 1 boy, was 428.54c. The 
wagon was to travel 42 miles a day—being an average of 21 miles 
per day for each horse. The time in motion was assumed to be 6 
hours. An electric wagon with an average speed of 9 miles an 
hour, could cover this distance in 4.66 hours, thus saving 1.34 hours 
—the other conditions remaining the same. The cost per day for 
the electric, assuming cost of power at 5c. per kw-hour, is 71.28 
cents, assuming a power consumption as 120 watt-hours per ton 
mile. The total weight of wagon, driver, boy and load being 2263 
tons, the watt-hours per car mile are 271.56, and for 42 miles 
11,405-kw hours. Taking battery efficiency as 80 per cent., the total 
power to be paid for is 14.256-kw hours. The interest on cost of 
wagon per day is $21.4, or 6 per cent. on $2300. The interest on 
stable rent for one wagon is $9.39, wages of driver, $171.42, and of 
boy, $114.28. The total cost per day for 42 miles, I wagon, 1 driver 
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Supplement to ELECTRICAL WoRLD AND ENGINEER, July 8, 1899. 
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FIG, 13.—TYPE K, VERTICAL ELEVATOR, 11G, 14.—ELEVATOR CONTROLLING PANEL. FIG, II.—ELEVATOR MOTORS ; LOWER END. 
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FIG. 18.—BACK OF SWITCHBOARD; POWER END. 





FIG. 17.—BACK OF SWITCHBOARD; LIGHTING END. 


EATURES OF THE PARK ROW BUILDING, NEW YORK. 
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riG. 10.—-ARRANGEMENT OF VERTICAL ELECTRIC ELEVATOR MACHINERY. 
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and 1 boy is therefore $3.87 cents, or the cost per pound of de- 
livery is .16158c., or .o1698c. less than the figures for the horse. The 
cost per car mile is 9.232c. or .g68c. less than for the horse. Cost 
per ton mile is 4.08c., or 6.12c. less than for the horse service. If we 
consider the load only, it costs 9.232c. per 5co Ibs. per mile, or at 
the rate of .018464c. per Ib. per mile or, .o0194c. less per Ib. than for 
the horse service. 

Attention is called to the conditions under which this comparison 
is made. The horse is supposed to be able to average 21 miles per 
day, doing this at the rate of seven miles per hour, under a draw- 
bar pull of 50 lbs. In other words, he is doing work at the rate of 


. 89 of a standard horse-power for three hours per day. The auto- 


mobile, on the other hand, is to do 42 miles a day at the rate of nine 
miles per hour, and the cost of power is assumed to be 5 cents per 
kw-hour. Under these conditions the automobile can do the work 
of two horses in 1.34 hours less time than they can do it, with a 
saving of .01698 cents per pound of goods delivered or at a saving 
of 40.752 cents per day on a delivery of 2400 pounds. 

A comparison is made between the two systems under conditions 
which actually exist to-day. The delivery horse does not average 
18 miles per day during the year, but it is assumed that the horse 
does travel this distance per day. Each wagon will go 36 miles a 
day under this assumption; hence the total mileage of the wagon 
for the year will be 11,268 miles. This assumes that on Sundays the 
wagon does not go out. Then for 52 days a year, at least, the 
horses have to be fed without any work in return. This, of course, 
is a condition not met in electric automobile service. 

The cost per day for the two horses, wagon, driver, etc., neces- 
sary to accomplish 36 miles a day was found to be 428.54 cents. 
The cost of covering 11,268 miles will then be $1,562.20. Here it 
must be remembered that 365 days have to be taken. The cost per 
car mile is then 13.86 cents. When we come to consider the electric 
automobile for a year, covering 36 miles a day, its advantages are 
brought out very clearly. Since the vehicle, owing to the nature 
of its construction, does not consume any energy when not in 
motion, it follows that, during the periods of rest, while deliveries 
are being made and the wagon is being loaded, there is no more 
expense than that incidental to wear and tear. This, of course, is 
common in amount to all vehicles of the same class and may be 
considered the same in each case. That a slight loss does occur 
when the vehicle is at rest, due to local action, etc., in the batter- 
ies, is true, but this loss is considered when the efficiency of the 
battery is taken at 80 per cent. The factor most important in de- 
termining the expense of operating an electric vehicle is therefore 
the price that must be paid for the power. This is a very variable 
factor, indeed, and the price per kw-hour will determine in all 
cases the amount of saving that will be possible through the use of 
electric automobiles. 

A stable taking power from a large central station would, if of 
average size, add a load which, if properly distributed as it easily 
could be, might become a considerable factor in straightening out 
the load curve of the station. If several stables were supplied from 
the same central station, this load would become a great source 
of economy to the station, and power could be sold to them at a 
very low figure. Owing to the regular nature of the work imposed 
upon the wagons in delivery service it could easily be arranged to 
have the electric vehicles charged at night after the heavy load is off 
the station. They might also charge early in the morning and at 
noon or at periods that experience would indicate were the most 
advantageous for the station, the time of deliveries being adjusted 
to suit the new conditions. In this way a stable should be able to 
buy power at from I to 2 cents per kw-hour. 

Assuming the cost for a kw-hour as 3 cents, the power consumed 
per ton mile as 120 watt-hours and the weight as 3500 lIbs., for 
the wagon. Taking the average load as 500 lbs., weight of driver 
as 150 lbs., and that of boy as 125, the total weight is 4275 Ibs. 
The cost for the electric vehicle to cover 11.268 miles is therefore 
as follows: 

Cost of power for 11,268 miles at 3 cents, $108.35; interest on cost 
of wagon at 6 per cent. for year (cost of wagon, $2300), $78.05; in- 
terest on stable rent for 1 wagon, for year, $34.28; wages of driver, 
$625.68; wages of boy, $416.83, or a total cost of $1,263.15 per year. 
Then the cost per car mile is 11.21 cents; per ton mile, 5.246 cents; 
cost of power per mile, .961 cents; per power per ton mile, .45 cents. 

Hence the saving, considering that the horse drawn wagon does 
36 miles a day 6 days a week, is 2.65 cents per car mile in favor of 
the electric vehicle, which means a saving of 95.4 cents per day per 
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wagon. Owing to the greater speed of the electric vehicle, it takes 
only 4 hours to travel 36 miles as against 5.14 hours for the horse. 
This is a saving of 1.14 hours per day, or of 356 hours a year. 

The conclusions of the paper are, that in light delivery service 
in large cities, when a number of units are employed by individual 
firms, the adoption of the automobile would seem to be merély a 
question of time. For this kind of service it seems pre-eminently 
the best solution. It is cheaper to operate than horse service, and 
the mechanical problems have been so far solved as to make the 
vehicles commercially successful. Though, as stated before, it is 
not the intention to discuss depreciation, it may be noted that the 
comparison of the costs of operation as regards food, cost of power, 
etc., would show a saving in favor of the electric delivery wagon, in 
one year, of 20 per cent., which, under more favorable conditions 
as to the price of power, might easily be increased. Assuming, for 
the moment, that the depreciation in a year is 25 per cent. for the 
electric system, and, under the same service conditions, is only Io 
per cent. for horse traction, we still have a saving of 5 per cent. in 
favor of the automobile. The advantages that will arise from the 
substitution of mechanical propulsion for horse traction on a large 
scale, are so well known and understood, that any extended con- 
sideration of the subject seems unnecessary. Among the many ad- 
vantages, however, the following would seem to be the most im- 
portant. 

1. The hygienic condition of large cities will be improved, and 
the cost of street cleaning will be decreased. 2. The wear and 
tear on pavements and streets will be reduced, and the use of rubber 
tires will lessen the noise in the crowded streets. 3. The traffic in 
cities will not be as congested, owing to the saving in room now 
occupied by the horse. When we consider that there are approxi- 
mately 200,000 horses used in New York City, alone, and that a 
horse increases the length of a unit by nine feet, it can be readily 
appreciated how great a saving will be effected. Taking the aver- 
age width occupied by a horse and shafts as two feet, it is seen 
that 200,000 horses occupy about 3,600,coo square feet, or 82.6 acres 
of valuable street room. 4. When the use of automobiles has be- 
come more general, the cost of operation will be reducted. This is 
true for the reason that with an increased output of wagons, the 
price will decrease, and with the greater use of power, the cost of it 
for this purpose will diminish. 5. The danger of accident from 
runaways will be eliminated. 


he 
Automobiles as Mail Wagons. 





It is evident that the United States government looks favorably 
upon the future of automobilism. The first attempt ever made in 
the United States to collect mail with an automobile was 
made in Buffalo on July 2. It was a great success, mail from forty 
boxes, covering a territory six miles in length, was collected in less 
than one-half the time necessary to cover the same route with a horse 
and wagon. The experiment will be continued, and if it proves as 
great a success as anticipated a number of automobiles will be placed 
in regular commission in connection with the postal service in Buf- 
falo and other cities. 
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International Physical Congress. 





The French government officially announces that an international 
congress devoted to the subject of physics, will be held in Paris dur- 
ing the week beginning with Aug. 6, 1900, in the Palais des Congres. 
The programme will consist of three parts: 1. Reports and discus- 
sions on such subjects as the definition and determination of certain 
units like that of pressure, scale of hardness, heat quantity, photo- 
metric magnitudes, electrical units not yet defined, etc. ; also the sub- 
ject of national laboratories and a discussion of the bibliography of 
physics. 2. Visits to the exposition, to laboratories, etc. 3. Dis- 
cussions of new subjects. The ticket of admission to the congress 
will cost 20 francs ($4.00) and gives the right to participate in the 
work, to attend all the meetings, and all visits; it also entitles one 
to a printed copy of the transactions of the congress. The invitations 
are being sent out by Prof. Cornu, the president of the Organizing 
Committee. Those who anticipate attending this congress are re- 
quested to send their names and addresses to the secretary, Mr. C. E. 
Guillaume, Pavilion de Breteuil, Sevres, France. Among the names 
of the members of the Committee on Organization, besides the above, 
are d’Arsonval, Becquerel, Blondel, Joubert, Lippmann, Mascart, 
Pellat, Potier and Violle. 
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Third Annual Convention of the Independent Telephone 
Association. 





MONDAY, JUNE 20. 

Y far the most successful meeting in the history of the inde- 
pendent telephone movement was the third annual convention 
ot the Independent Telephone Association, held June 26, 27 
and 28, at the Auditorium Hotel, Chicago. In point of attendance, 
enthusiasm and enjoyment no gathering of the kind has ever equaled 
it. In results promised and accomplished it stands alone. But for 
the drawback of a bad day when excursions were on the programme, 
it would deserve to rank in every way as an unqualified success. 
While many incidental benefits were received by the persons attend- 
ing the convention, the main object of the gathering—closer union of 
the independent interests—was the one most fully accomplished. 
Although this result of the convention is largely on paper, it seems 
almost certain that the arrangements entered into at the meeting 
will be carried out, for an amalgamation of the independent telephone 
interests in many of the Middle Western States. Ohio, Indiana, 
Illinois and Michigan are practically certain to go into the deal. 
Headquarters will be established in Chicago, presumably under the 
new franchise granted to the Illinois Telephone & Telegraph Co. 
President Thomas, of the association, is authority for this state- 
ment. Before the closing of the convention, he said in an interview: 
“Following this meeting the Long Distance Company of Illinois is 
to be organized, with Chicago as its central exchange. There is 
already an independent company in this city, known as the Illinois 
Telephone & Telegraph Co., which will probably be the cen- 
tral exchange of the Illinois company. How soon this company will 
put in its switchboard I cannot say. The Illinois company will be con- 
nected by ‘long distance lines with the companies now organized in 
Michigan, Indiana and Ohio, and trunk lines will be built from Cleve- 
land to Chicago, and also to Detroit, Indianapolis and other large 
cities. The company’ in Ohio is known as the United States Com- 

pany and that in Michigan is the New State Telephone Company.” 

Later, at the close of the three-days’ meeting, President Thomas 
said: ‘The function of the association is to advise and to point out 
what is best. We have done this and shown the way for consolida- 
tion. It will doubtless follow as the result of the gathering, but not 
as a part of it.” 

So much for its probable results. The tangible effects and accom- 
plishments of the convention were plain. First, the opening day saw 
the election of officers and the decision for a new and more aggres- 
sive policy. The second day gave great encouragement to the mem- 
bers of the association as the result of the figures of growth sub- 
mitted by President Thomas and H. D. Critchfield, and carried con- 
siderable instruction through the series of technical papers listened 
to. The last day afforded information regarding the manufacturers 
and supply men and their methods, and brought forth, in spite of 
rain, the pleasures of a jaunt by carriage and steamboat about Chi- 
cago. The gathering ended by a huge banquet. 

Monday was arrival day. All day long the delegates, supply men 
and officials kept arriving. Most of them repaired at once to Presi- 
dent Thomas’ room in the Auditorium Annex, where they signed the 
register of the association, were made acquainted with the location 
of the exhibits and the headquarters in the banquet room of the Audi- 
torium, and were told the programme of the meeting. By late even- 
ing the bulk of the members had arrived, though scattered individuals 
and delegations kept on coming until the afternoon of the last day. 
Nearly 300 persons signed the register before the end. On page 62 
are given the names which were affixed to the official list during the 
course of the three days. 

Monday evening the principal business meeting of the association 
was held. At 8 o'clock the Executive Committee and the Advisory 
Board gathered in the parlors of the Auditorium Annex and went 
into secret session. The business of the last year was settled up, and 
the lists of officers and committees for the coming year decided on. 
The result was the choosing of the following officers, afterwards 
accepted by the association: President, James M. Thomas, Chilli- 
cothe, O.; first vice-president, Charles Flower, Detroit; second vice- 
president, I. A. Lumpkin, Mattoon, IIl.; third vice-president, George 
T. Hewitt, Cedar Rapids, Ia.; secretary and treasurer, S. P. Sheerin, 
Indianapolis, Ind.; first assistant secretary, G. W. Beers, Fort 
Wayne, Ind.; second assistant secretary, S. E. Wayland, Wilkes- 
barre, Pa. 

The Advisory Board was practically selected at the same meeting, 
though not announced until the evening of the banquet. It is made 
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up as follows: James M. Thomas, Chillicothe, O.; S. P. Sheerin, In- 
dianapolis, Ind.; H. D. Critchfield, Mount Vernon, O.; E. B. Fisher, 
Grand Rapids, Mich.; Hugh Dougherty, Bluffton, Ind.; H. C. 
Young, Columbia, Pa.; W. B. Seaton, Ashland, Ky.; W. H. Durin, 
La Crosse, Ia.; T. W. Sennott, Chicago. 

TUESDAY, JUNE 27. 


The second day of the convention was devoted, morning and after- 
noon, to a general meeting of the association, held in the banquet 
hall of the Auditorium. Over 300 persons were in attendance. This 
gathering was the most important in its results of any during the 
convention. State associations were formed by the delegates from 
three States, and the finances of the association were put on a more 
secure basis. 

President Thomas’ annual address was to many the feature of this 
meeting. The keynote of it was the advice to members to unite, to 
fear nothing and to be confident. He gave statistics of growth of the 
anti-Bell movement, and urged union by saying: “We have accom- 
plished to a remarkable degree all the objects set forth, but have now 
reached a condition where there is greater demand than heretofore 
for a close organization which has at its command all the facilities 
and men necessary to meet the attacks of our opponents in their fight 
of existence in certain territory of the United States.” 

To show the wonderful growth of the independent telephone busi- 
ness, President Thomas then gave some statistics as follows: ‘““‘We 
had at the time of our last meeting, according to our statistics, about 
1100 independent telephone exchanges in operation in the United 
States. The year just closing has started into operation more than 
1200 in addition thereto, making a total of more than 2300 telephone 
companies under the independent system now in operation. There 
are several hundred more in process of construction, and a great 
number of companies which have franchises or are seeking fran- 
chises, which have not yet begun to build. While the number of tele- 
phone exchanges more than doubled the past year the investment 
more than quadruples on account of the fact that larger exchanges, 
with more expensive equipment, were among the number of increase. 
We have now in operation many thousand miles of toll lines. The 
various independent companies are operating more than 575,000 tele- 
phones, not including those operated outside of public exchanges and 
toll-line companies. There is to-day already invested in independent 
telephone exchanges and toll lines more than $55,000,000, while many 
millions of capital are engaged in manufacturing and furnishing sup- 
plies to the operators.” 

President Thomas closed his address by an admonition to the 
members of the association to be ever alert in the battle which was 
being fought and which would thicken in the next year. 

The technical papers presented were not at all numerous but 
possessed considerable merit and interest. H. D. Critchfield sup- 
plemented the president’s annual address by further statistics re- 
garding the growth of the independent telephone interests as com- 
pared with the Bell companies. S. P. Sheerin, of Indianapolis, ven- 
tured a prediction which is worthy of note. He said: 

“TI would like to make a bit of prophecy right here—that is, a thing 
that will not be possible twenty years hence. The lawmakers and 
courts of this country will not continue to allow a patentee to deny 
the benefits of his invention to people who are willing to pay for it. 
It is all right for the patentee and his assigns to have the right to en- 
force ample compensation, but this country will not continue to per- 
mit oppressive denial of benefits to men who are willing to pay for 
them.’”’ His paper was on ‘‘Long Distance Toll Lines.” 

Mr. Sheerin’s paper was discussed by Mr. DeLand, who called at- 
tention to the desirability of working toll lines on the Sabin system 
of cutting up the minute into halves and three-quarters, and giving 
thus a rate of ten cents where three minutes would cost 30 or 35 
cents. A man can often close a deal in twenty or thirty words, occu- 
pying the line less than a minute. 

Messrs. Baird, Fisher, Harvey, Ottenstaat, Hill, Reutinger, Farr, 
Critchfield, Cockrell, Tucker and others discussed methods for recon- 
ciling the interests of different companies handling a toll message. 
In some instances, as in Illinois, the company originating the busi- 
ness keeps the tolls outward, and handles inward messages for noth- 
ing, this applying even with three companies on a line. Mr. Hill 
stated that in Iowa this reciprocal plan worked very well. Mr. Farr 
stated that in one case, they charged 60 per cent. on outgoing busi- 
ness and the other company got 40 per cent., and vice versa. In all 
other instances, the reciprocal basis applied and saved bookkeeping. 
Working through three companies, there was a scale of 50, 25 and 25 
per cent. Mr. Reutinger urged that the reciprocal plan was not fair. 
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It is an easy matter to have a card rate and divide up on the mileage. 
They measured by the air-line mileage and divided up easily between 
five or six interests. Mr. Critchfield held that this was too cumber- 
some, and he described a system operated by five companies covering 
eleven adjacent counties. They make a certain rate from any point 
in one of the counties to any point in the next adjacent county. 
Ordinarily the rate to the first station is ten cents. But that is not 
material for the purposes of this statement. It may be fifteen, 
twenty, twenty-five cents, or whatever it may be. For instance, a 
message from five miles inside of A county goes entirely across B 
county next adjacent; A and B divide that message equally except 
25 per cent. of it goes to the originating company in all cases as an 
inducement for all companies to strive to create business on their 
lines. The originating company gets 25 per cent. of the toll charged, 
and the remaining 75 per cent. is divided between the companies 
operating in the two counties. One company may carry that message 
twenty-five miles and the other only carry it five. But the next 
time a message starts in B county and comes back to the same point 
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Vernon, O., counsel United States Telephone Company of Ohio. In 
the discussion of the paper by Mr. Boyce, on “Operation and Mainte 
nance,” Mr. DeLand made the useful suggestion that a committee 
might be appointed to formulate specifications for franchises, so that 
the new companies would not have impossibilities inflicted on them 
in the way of rates, in the shape of ordinances limiting rates to $12 
or $15, and in one case as low as $9 a year. He said: “It seems to 
me if the association would take that question up, that in a very short 
trme all our franchises would be granted without the limitation 
clause. Then we could give service far superior to anything that we 
now have, throw away our present equipment, put in improved equip- 
ment, and if necessary charge, say 25 to 30 per cent. higher rates 
than we are getting at the present time. If you can get $24 to $36 
where you have 100 to 500 subscribers, your costs will be low if you 
build good lines.” 

Mr. Critchfield states that ‘about 200 to 250 telephones is the sized 
exchange that can be operated at the lowest expense per telephone.” 
Mr. Hogue insisted on the fact that there is an endless variety of 
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in A county, A gets the benefit of its half of the 75 per cent. for car- 
rying the message five miles, while the other company carries it 
twenty-five miles, and that equalizes the two messages. If it is car- 
ried through three counties, for instance, starting from the line in 4 
county over to C across B, that message is divided in the same way ; 
25 per cent. to the originating company, and the remaining 75 per 
cent. is divided equally between the three companies over whose 
lines the message passes. In that way you only have to keep track of 
the counties. The next day a message comes back over the same line 
and it is equalized again. Experience has shown that the variation 
from an exact division under that method is so slight that it will not 
begin to pay the cost of the books and the bookkeeping undertaking 
to keep it on the mileage basis. Mr. Critchfield warmly advocated 
more toll line systems. 

Other papers were: “Operation and Maintenance,’ C. L. Boyce, 
Grand Rapids, manager Citizens’ Telephone Company, Grand 
Rapids; “Essentials of Telephone Construction,” Maxime Reber, 
Cleveland, engineer Cuyahoga Telephone Company, Cleveland; “De 
velopments of the Telephone Industry,’ H. D. Critchfield, Mount 


conditions governing each case. He deprecated the popular idea that 
a franchise is a wonderfully valuable thing per se. ‘‘My experience 
with franchises has been that they amount to nothing until you 
invest a large amount of money in developing them. When you 
have got the property in shape to show an earning capacity then per- 
haps you can get an investor to look over your proposition.” Mr. 
Fisher raised a note of warning about giving the idea that telephone 
service can be done cheaply. ‘I would have each one of you say to 
your neighbors and friends that they must not get the impression 
because they are operating plants in towns of five or six thousand 
inhabitants successfully at a given rate that they can come to a town 
of forty or fifty thousand and operate at a greater profit because of 
the larger number of possible patrons.’ He added that visiting offi- 
cials from other places ought not to be sent away misinformed, and 
that ‘‘we must not get our rates so low as to prevent our giving just 
as good service as anybody in the world can give.” 

Mr. H. D. Critchfield then read his paper on the development of 
the telephone industry, in the course of which he said: 

\s attorney for the United States Telephone Company, of Cleve 
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land, O., which company is building first-class long-distance toll 
lines to connect all of the independent telephone exchanges in 
Ohio, I have had occasion during the past few months to try to 
ascertain the statistics relating to the independent exchanges and 
toll line systems built and building in my own state. It has been 
almost impossible to get them, even with most careful observation. 
Exchanges are built and put into operation in small towns and 
cennected with the outside world before their neighbors in adjacent 
counties are aware of the fact. Toll lines are building, and like 
the Kansas pumpkin vine, in one night grow so far that the end 
can not be found next day. From this experience and consider- 
ing the shortness of time allowed for the preparation of this paper, 
I knew that anything like an attempt to secure statistical informa- 
tion, would be utterly useless and necessarily a failure. There- 
fere, what I may say on the subject of development will necessarily 
be fragmentary and of a general character, and contain a sugges- 
tion as to the wisdom of attempting to secure through the influ- 
ence of this association and the records which it may establish more 
complete and accurate information for the future. 

Those intimately connected with the independent telephone 
movement who read the various electrical journals and newspapers 
generally, get some glimpse of the development of the independent 
telephone business from paragraphs or items like the following: 
(Mr. Critchfield then quoted a large number of items such as ap- 
pear in our telephone mews each week and cited the figure of 3000 
independent exchanges trom the New York Sun.) 

It is altogetherprobable that the statement credited to the New 
York Sun is not too high. It ts corroborated by the information 
given by the Indjanapolis Sentinel that.there are more than 150 
independent exchanges in the Hoosier State. There are about the 
same number in Ohio, and some fifty more exchanges in that State 
are now in different stages of promotion and completion. It is 
certain that pretty much every city and town in the Buckeye State 
will have an independent telephone:exchange with ample long dis- 
tance connections within the ensuing-year. The Bell Company in 
Ohio, represented by about a half dozen subordinate or licensee 
companies, has not 100 exchanges in that state. 

The itidependents, where they have completed exchanges in Ohio, 
are operating more than 21,000 telephones, as compared with but 
litthé more than 4oco used by the Bell Company and its licensees 
in the same towns and counties, and their toll service 1s almost 
proportionately larger than the Bell Company’s. 

This growth has also come notwithstanding the claims of the op- 
position company that the independents could not make good tele- 
phones and switchboards and could not operate them successfully 
even if they had first-class apparatus. These claims of the oppo- 
sition company have proven untrue. There are to-day in this 
country, as you all know, many manufacturing concerns turning out 
apparatus for the independent telephone users which is equal in 
every respect to that turned out by the manufacturers for the 
American Bell. No better evidence of this fact is needed than is 
shown by the figures of the number of telephones used by the old 
and new companies in the same territory. 

It has been my gocd fortune within the last few days to visit St 
Louis and Indianapolis, and, at a more remote period, Detroit, 
Grand Rapids, Knoxville, Sioux City, Fort Wayne, Sandusky and 
numerous other large cities in which independent telephone ex- 
changes are now in successful operation in competition with the 
Sell Company. In every single instance the independents have 
more telephones than the old company and in a number of them 


three times as many. ‘These exchanges represent the apparatus of 
many different manufacturers, and are working against the most 
severe and active opposition. These exchanges are giving most 


satisfactory service, and in one of the cities referred to the largest 
single switchboard now in operation in the United States is daily 
answering more calls per drop than any other switchboard in North 
America. 

The independent telephone movement acquired its first great 1m- 
petus in the Middle Western States. The greatest development 
has, up to this time, taken place in those States, notably Iowa, 
Wisconsin, Michigan, Missouri, Illinois, Indiana and Ohio, while 
Pennsylvania, Kentucky, West Virginia, Minnesota, Kansas, 
Nebraska and the Dakotas have followed but shortly in the rear. 
But within the past two years especially the movement has ex- 


tended until it embraces all sections of the country, and to-day, 
from Portland, to Atlanta, from Boston to San Francisco, from 
Minneapolis to Galvesten and all the intervening country, inde- 
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pendent exchanges and toll lines are building, new money and 
new brains are becoming interested, new patrons are served, and 
new fields developed. This is not idle talk as the following will 
illustrate: On the Pacific coast Portland, Olympia and San Fran- 
cisco are building. Minneapolis and St. Paul are building. New 
Orleans, Galveston and Austin are in different stages of comple- 
tien. Memphis and Atlanta have recently organized strong com- 
panies which will prosecute the work to a successful finish at a 
very early day. I am informed that contracts for the Pittsburg 
switchboard and telephones have been let; Baltimore and Boston, 
the latter the home of the American Bell Telephone Company, are 
building; and Philadelphia and New York will begin actual con- 
struction within the next sixty days. Cleveland will give service to 
more than 60co telephones before the close of the present year. 
More than 200 men are at work on the subway in Columbus, O., 
which will be in full service within eight months. Dayton and 
Springfield, Portsmouth and Marietta are at it. Indianapolis, St. 
Louis, Grand Rapids, Detroit, Dubuque, Sioux City, Cedar Rapids, 
Fort Wayne are among the larger towns and cities which are now 
giving cheaper and better telephone service through independent 
plants than has ever yet been given by the old company. 

That the business has been safely and profitably conducted is 
proven by the fact that there have been fewer failures of independent 
telephone companies in the United States since they came into ex- 
istence than there have been of national banks. A showing which 
no other business with such phenomenal growth has ever made. 

In almost every state in the Union, most notably perhaps in the 
Middle West before referred to, strong combinations are being 
formed with the sole purpose of building first-class toll lines within 
their respective states and with an understanding or arrangement 
for interchange cf business with like compavjies in adjacent states. 
This work has already progressed until many thousands of miles of 
this kind of construction is now built, con: ecting the local ex- 
changes and toll line systems with the outside vortd, and the work 
is rapidly progressing. 

Another phase of the situation which has been briefly referred 
to is the character of construction. The growth toward better 
apparatus and better construction has been large, especially in the 
last two years. The time was when independent companies built 
carelessly, giving little attention to excellence in construction or 
superiority of apparatus. Other papers have given you valuable 
information in this department. I find from listening to the state- 
ments of those connected with the larger new companies and of 
those who have been longest in the independent field as well as 
from personal observation that very radical improvements have 
been made of late in the character of construction and results at- 
tained. Brains, inventive genius, have found a field among the 
independents and the patent office has shown greater activity in this 
department of electrical inventions during the past four years than 
in ail the preceding twenty years. Manufacturers are striving in 
every way to better the apparatus turned out by them. 

Operators are not slow to avail themselves of these improve- 
ments. Builders are using the best and looking for better. The 
consequent result is that a service is now being furnished, 
especially by the more recently constructed properties, that has not 
heretofore been equaled by either the old or the new companies, 
but I must hasten. 

In my own state a very important development has begun among 
the farmers. It is true that many of the small towns and villages 
are now successfully supporting telephone exchanges, and _ the 
farmers in the adjacent rural districts are getting service at a price 
within their means and are insisting upon telephone faciltities. 
Thousands are already connected with exchanges, and tens of thou- 
sands more are applying for service in the more thickly settled 
agricultural regions of our country. 

Heretofore the growth has been, one might say, sporadic. In- 
deed, one could almost compare the exchanges scattered here and 
there, to the appearance of a dry pavement, when at the beginning 
of a thunder storm you see the great spatters of water as the big 
drops fall, and then as they come faster the spatters run together 
until the whole is covered. In the Middle West this process of 
running together is already well developed. In some other por- 
tions of the country the shower has just begun, but will thicken and 
run together until the whole country is as thoroughly developed as 
those sections in which the movement first originated. 

It rests with us and with others who will be attracted to the as- 
“sociation because of its usefulness, actual and possible, to so com- 
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‘bine our efforts while maintaining our individuality and the benefit 
of local ownership and home control, to make of the independent 
telephone system a vast power for the benefit and advantage of the 
entire country. 

Mr. Maxime Reber’s paper on the “Essentials of Telephone Con- 
struction” did not aim to bring any new features of work before the 
convention, but summarized the standard elements of construction 
and operation that are familiar to all telephone men and have been 
approved by all telephone experience. He recommended provision 
for growth in the exchange and board, a complete system of distribu- 
tion, as much subway as possible, good pole lines, 97 per cent. hard 
drawn copper, free use of aerial cable, rubber covered wire in build- 
ings, careful selection of a central location for the exchange, very 
careful detailed specifications and instructions, the purchase of a 
complete system from one good manufacturer, inspection at point of 
manufacture, heating coils and carbon plates for lightning protec- 
tion. The paper sums up for ready reference the standard of work 
in the independent field as exemplified by any good exchange at the 
present time. 

In the evening a large party of the members, accompanied by the 
supply men, made a visit to the new summer resort, “Sans Souci” 
Park. 

WEDNESDAY, JUNE 238. 

The morning of the last day was devoted to exhibits and to pri- 
vate matters by the members of the association. Parties visited the 
various displays prepared in the halls and rooms at the Auditorium, 
about the headquarters and made trips to the principal factories and 
stores of the manufacturers and supply men. Considerable business 
was transacted. 

Close to noon a most promising day was ruined by a heavy rain- 
storm which came up suddenly and left nothing but dark skies and 
wet streets behind it. In spite of threatening clouds, however, the 
original programme for a ride and drive was carried out. As soon 
as the rain stopped six tallyho coaches were filled by the telephone 
men, and a start was made for the parks. Owing to the risk of more 
rain, only a limited drive was taken down Michigan boulevard and 
through the south parks, a stop being made at the Field Columbian 
Museum. The trip back was made by boat, ending at the lake front 
near the Auditorium in time for the banquet. 

The banquet was held in the banquet hall of the Auditorium, and 
was tendered by the supply men. Covers were laid for 250 guests. 
Hugh Dougherty, of Bluffton, Ind., was toastmaster. The menu 
cards were handsomely printed, and bore the following warning to 
the speakers and assurance to the listeners: “Rates to speakers: 
Five minutes free; each additional minute, $1." The list of speakers 
and toasts, which was adhered to rigorously, was as follows: Charles 
F. Flowers, Detroit, on “The Independent Telephone Men—Their 
Relation to Each Other;’’ Louis D. Passano, Pittsburg, on “The 
Commercial Value of the Telephone;” T. J. Fricker, Ashtabula, O., 
on “Sans Souci;” J. B. Ware, Grand Rapids, on “Our Friends; the 
Enemy ;” I. A. Lumpkin, Mattoon, on “The Country Messenger ;’’ J. 
B. Hoge, Cleveland, on “The Future of the Independent Movement ;” 
G. W. Bandy, Perry, Ia., on “Constant Contact ;” J. C. Harper, Mad- 
ison, Wis., on “No Cross Talk;” Dwight E. Sapp, Mount Vernon, 
O., on “The Telephone Girl ;’’ Judge L. J. Hackney, Indianapolis, on 
“The Patrons.” There were musical numbers between the toasts. 

Hon. Charles Flower, of Detroit, Mich., reviewed the early 
history of the independent telephone movement when the men who 
were seated at the banquet table entered the field against an enemy 
which he said was equipped with the advantages of long experience, 
wealth and cunning. Mr. Flower then alluded to the efforts that 
they had made to secure a foothold in the outlying districts, and said 
that the large centres of population, the cities, were now within the 
reach of the independent telephone men. He declared that the move- 
ment should not stop until the cities of Boston, New York, Philadel- 
phia and Chicago were included in the circuit of the anti-Bell tele+ 
phone companies, and a continuous line of their telephones reached 
across the continent from Washington to Chicago. 

Louis D. Passano, of Detroit, gave a brief description in his ad- 
dress of the commercial value of the telephone. His conclusions 
were popular and of interest. The rest of the programme was as 
given above. 

With the ending of the banquet the convention broke up. Many 
of the members left Chicago on the late night trains Wednesday, and 
the rest practically all departed the next morning. 

On page 62 will be found a list of the names of those in attendance 
and a description of the exhibits and other features. 


Electrical Notes in China—IV. 


By Pror. F. B. Crocker. 
N my previous article, | made reference _to the work of educa- 
I tion in China, prefacing my remarks with the statement that 
electrical education did not exist. I noted the fact that beyond 
the ordinary education of the masses, there are three collegiate or 
university degrees which are given to those who are able to pass 
successfully the special examiraticns held for the purpose. 

The first of thee degrees, called Siu-tsai, and meaning “flowering 
talent,” is somewhat equivalent to our B. A. The candidate must 
undergo three examinations, the first being held in the local dis- 
tricts, the second in the chief town of the department and the third 
in the capital of the province. The percentage of successful ones 
who finally graduate is small. The second degree is known as 
Ku-jin (variously spelt), signifiying “promoted men” and corre- 
sponding to our M. A., for which examinations are held triennially 
in the provincial capitals before two Imperial Commissioners, be- 
ing simultaneous in all the eighteen provinces. Many of the candi- 
dates are of middle age, and some are sixty or seventy years old, 
the average age being over thirty. Cases have occurred where father, 
son and grandson have competed at the same examination. The 
number of students is very large since all of the siu-tsai or holders 
of the first degree in the entire province are included. At Canton, 
the capital of the province of Kwang-tung, having an estimated 
population of thirty million, I visited the “Examination Hall.” 
This expression hardly gives one a correct idea, as it is really a very 
large enclosed space about 1400 by 650 feet divided into two sec- 
tions, for officials and candidates respectively. The accommoda- 
tions for the latter consist of a great many rows of cells on either 
sile cf a wide avenue, arranged as shown in the photograph which 
accompanied my previous article. Each cell is 5% by 3% feet, the 
total number being 11,616. In these the candidates are individually 
corfired at daylight, the same texts being given to all upon which 
original essays must be written and handed in by the following 
nworning. Careful watch is kept by the authorities to prevent inter- 
ccmmunication. The examinations occupy three sessions of three 
days each. Out of the many thousands who subject themselves to 
this ordeal only about one hundred obtain the degree. These are 
then eligible to go to Peking to attempt the third or doctor’s de- 
grce, for which the procedure is similar, but the examiners are of 
higher rank. In this third trial only about two or three hundred 
of the candidates from the whole empire finally succeed, and enjoy 
the honor of being introduced to the Emperor, provided the 
Dowager Empress is willing and has not poisoned him beforehand. 

From among the graduates or survivors of this process various 
civil offices are filled, such as that of magistrate, etc. But many of 
the holders of degrees never secure any official position, owing to 
favoritism, the possibility of purchasing degrees and other “ways 
that are dark” for which the “heathen Chinee” is justly celebrated. 

The grumbler at our own civil service examinations should find 
consolation here. This very elaborate system of education is most 
interesting on account of its completeness and antiquity, but it only 
serves to hold the Chinese mind firmly fixed in the extremely nar- 
row channel that it has followed for tens of centuries. European 
universities have always given special prominence to literary and 
classical studies, and it is right that they should continue to give 
them a considerable share of attention. Scientific and technical 
men are far too much inclined to neglect them. But scholars for 
hundreds of years, in fact, during Greek and Roman times, have a'so 
studied philosophy, theology, history, mathematics, natural his- 
tory, and have quite clearly separated these subjects from one an- 
cther. The Chinese jumble them all together. A play upon words 
or fallacy of the kind that Socrates laid bare, and which to-day 
would not deceive an American school boy, is considered to show 
f rect talcnt in a Ch'nese essay. Contemp!ate the guf between this 
antediluvian education and the modern scientific training! Even 
if China were willing to advance it would take a very long time to 
pass from one extreme to the other. The Japanese Imperial Uni- 
versity would be a very creditable institution in any country, as J 
have stated in previous letters, because Japan is eager to progress. 
On the other hand China is determined not to progress, and nothing 
but force, externally applied, will make her change in any way. 
The Chinese in New York and San Francisco are exactly the same 
as they are in Canton and Amoy. The Imperial Government will 
never adopt any reforms until it is forced to do so. A “concert of 
powers” is usua'ly a very discordant performance, but, perhaps, the 
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combined influence of England, United States and Japan, whose 
interests are similar, might accomplish something. Otherwise the 
matter will be settled by the gradual absorption of China by various 
nations, or “the extension of their spheres of influence,” which 
amounts to the same thing. My excuses for dwelling on this top‘’c 
are its importance to American manufacturers and the fact that 


generally it has been given I'ttle attention by them. 
———_—___—————_ 


The Brooklyn Electrical Supply System for Lighting 
and Power*—Il. 


DISTRIBUTION. 


Distribution from a high tension multiphase plant is an important 
problem, particularly as regards the underground and overhead 
conductor systems. In Brooklyn, with a view of securing the best 
service on feeders, which must necessarily be overhead, heavy chest- 
nut poles of about forty-five to fifty feet in height, and about ninety 
feet apart, were used. The poles are fitted with special six-pin 
cross-arms. On the outside insulators of the top cross-arm are at- 
tached barbed galvanized iron wires, which are grounded at every 
fourth pole. The second cross-arm carries the feeders in duplicate, 
three on each side of the pole. With three conductors on a hori- 
zontal cross-arm, inductive effects were reduced by transpositions, 
which, at low frequency, are satisfactory. The insulators are of 
glass, of the double or triple petticoat type, and during the two 
years they have been in use, no defects whatever have developed. 
The line is carried entirely over all obstructions, in some cases 
it being necessary to use seventy-foot poles. More or less trouble 
has been experienced with lightning, and the heaviest trunk lines 
have been equipped with lightning arresters. 

In considering the question of an underground system for high 
tension work, three important points arise: First, the style of con- 
duit; second, the style of the insulation of the cable; and third, 
the mechanical protection of the cable. 

The style of conduit used in Brooklyn may be termed a closed 
system, owing to the fact that it has been the endeavor to keep the 
entire conduit system as water-tight and dry as possible. A vitrified 
tile duct is used, with water-tight joints, and the brick manholes 
are of double construction, filled in with tar, and built on heavy 
concrete foundations resting upon creosoted timbers. The covers 
of the manholes are patterned after the Edison ten-stub junction- 
The inside cover is provided with a rubber gasket, and 
held in place by bolts. The outside is’simply a heavy cover, acting 
as a mechanical protection to the inside one. The condu:t system is 
connected to the unused brick stacks of the stations in which steam 
has been removed and transforming apparatus substituted. In ad- 
dition, a blower is operated at the Bay Ridge station. The move- 
ment of air through such a large system, composed of some 100 
mites of duct, is very slow, and yet it is sufficient to keep the system 
in good condition. 

The reason for the adoption of a tile conduit as moisture proof 
as possible was in the main on account of electrolysis. In making 
preliminary tests along the proposed line of conduit it was found 
that the pressure from metallic substances to ground varied from 
ten volts negative to twenty-six volts positive. Thus it would only 
be a question of time before the heaviest lead cover would be to- 
tally destroyed. It was also found that the only solution was to 
make the lead cover of the cable negative to ground throughout 
the entire system. This demanded that all stray currents should al- 
ways flow to the lead cover and should never leave it. Such a 
condition required that the lead covering of all the cables should 
be connected to the negative bus-bars of the railroad power houses 


box top. 


by insulated conductors of low resistance. 

rhe materials for insulation of conductors seem to have nar- 
rowed down to two in number, paper and rubber, and in conjunc- 
tion with these might be considered the arrangement of conductors 
themselves. Three methods of arranging conductors for three- 
phase work are in use up to the present time: First, concentric 
cables; second, three-conductor twistcd or ‘“‘clover-leaf” cab!‘e; thi-d, 
ndu.to’s. 


three distinct and s parite c Each of the above arrange- 


ments has its own particular value, depending on local conditions 


“Abstract of a paper read by Mr. W. S. Barstow at the recent convention of 
] Light Association. 
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and requirements. All concentric cables should have the outside 
conductor grounded, to protect them from the increased pressure 
due to their arrangement. It is a very difficult form of conductor 
to handle, and is not of any particular advantage except in very 
high frequencies. The three-conductor twisted or “clover-leaf” 
cable is the arrangement generally provided for in all large in- 
stallations, as on a frequency of sixty cycles, or under, the in- 
ductive effect is very small, and the arrangement of conductors 
gives a strength that is very necessary for the life of the cable. 
Separate conductors, separately insulated and drawn into different 
or the same ducts, can be used with a frequency of about twenty- 
five cycies without any noticeable effects from induction, and in 
many cases this arrangement is much preferred, as defects are easily 
repaired, and cne extra conductor gives the advantage of a duplicate 
feeder as far as accidents are concerned. 

Paper insulation, when made up with a liquid compound and of 
sufficient thickness, and when carefully laid, possesses some ad- 
vantages, especially when such a cable can be laid for all time and 
need not be withdrawn and laid in other locations. Almost all 
defects in paper cable develop at bends; but if such bends are care- 
fully made and the cable carefully handled in the laying, it is as 
satisfactory and lasting as any insulation in the market, as it is 
composed of material that is naturally homogeneous in its ‘“make- 
up.” Rubber insulation, unless properly specified, is somewhat un- 
certain, as the term “rubber” has come to include a variety of com- 
pounds which, although insulators momentarily, become fair con- 
ductors after short use. In almost all cases of large installations 
engineers prefer to specify, besides the quality of insulation, the 
thickness of the same, as this thickness has much to do with the life 
of the cable. Up to within a short time ago it was sufficient to 
test cables with fifiy per cent. higher voltage than that wh‘ch they 
were expected to carry, the test being made by placing the cable in 
a tub of water. 

In polyphase work, and especially in large installations, many 
phenomena occur which require that the specifications should be 
more rigid. Resonance and induction under certa’n cond tions pro- 
duce effects that for an instant more than double the pressure on 
the system, such high pressure occurring at different points or 
nodes, and in no way affecting the ordinary operation of the system. 
This was ascertained in Brooklyn by the placing of spark gaps set 
for 12,co0 volts at predetermined points on the system. In the 
event of sudden grounding of an outside conductor on an overhead 
line, the current invariably jumped the spark gaps at these points, 
although no effect was noticeable on the working system, the pres- 
sure at the generating and substations remaining steadily at 6,000 
There also exists the possibility of some careless attendant 
in some unusual excitement throwing in multiple.two generators 
which are not in exact phase, this resulting in a sudden increased 
pressure. The adjustment of the power factor in a distant substa- 
tion will even cause these waves to appear and pressure to be built 
up at certain points without seriously affecting the instruments at 
the stations. In order, therefore, to provide for all such emer- 
gencies, no cable should be purchased or installed unless it will 
stand for one hour at least double the working pressure, this being 
equivalent to a puncture test of more than three times the working 
pressure. 

A cable ordinarily made up provides for half the insulation be- 
tween ground and conductor as between conductors themselves. 
This, under perfect conditions of operation, should be sufficient, 
but when practical experience is referred to it is often found, where 
overhead conductors are employed, that one conductor of the system 
may become temporarily and accidentally grounded, in which case 
the same pressure with half the insulation exists between ground 
and conductor as between the conductors themselves. In order 
to more evenly distribute the strain of the cable, “‘split’’ insulation 
has often been used. This arrangement provides for an insulation 
around each conductor itself, and an insulation around all three 
conductors when made up and before the lead covering is put on, 
thus making the insulation between the lead covering and any one 
conductor the same as that between any. two The 
thickness of the insulation itself will depend entirely upon the last- 
ing quality of the insulator rather than on the ohmic resistance of 
such insulator. 


conductors. 


In other words, an insulator with low ohmic re- 
sistance may be preferable to an insulator with high ohmic re- 
sistance if its quality is more lasting. Cables with very high insula- 
tion have been known to break down suddenly, while cables with 
a low insulation have been known to last indefinitely. 
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CURRENT NEWS AND NOTES. 


THE MANILA CABLE.—The cable ship ‘“‘Hooker,” which sailed 
from New York on May 1 with 202 miles of submarine cable and a 
large telegraph equipment for the Philippine Islands, arrived at 
Manila on Jtine 26. The ship was in charge of Lieut. Col. J. E. 
Maxfield. A full description of the “Hooker” and her mission was 
published in THE ELECTRICAL WORLD AND ENGINEER, May 16 last. 








AN ACCIDENT TO MR.. MARCONI.—Telegrams from 
Boulogne announce that while Mr. Marconi was recently driving 
from Boulogne to Wimereux the horse of his carriage bolted, and 
in jumping from the vehicle the inventor did some injury to his 
knee. The accident is not a serious one, however, although Mr. 
Marconi personally will probably be prevented from continuing his 
experiments for a few weeks. 

A BIG ELECTRIC RUN.—With a Jeantaud automobile, Comte 
de Chasselouf-Loubat made on July 2 the longest run ever accom- 
plished by an electric carriage on one charge of the accumulators. 
The trip was from Paris to Rouen and back, making 136 kilometres, 
or about 85 miles each way. The time was 7 hours and 15 minutes 
going. The batteries were recharged at Rouen, and the return trip 
made on that storing in 7% hours. 





NEXT FOURTH IN PARIS.—The next Fourth of July is 
to be American day at the Paris Exposition. Prof. Woodward, 
Assistant Commissioner, stated at the banquet in Paris this week, 
that President McKinley is to press a button here which, with the 
help of the cable, .will release mechanism in Paris and unfurl the 
biggest Stars and Stripes ever made. This action will take place here 
at 7 a. m., making it high noon in Paris. 





TROLLEY CARS IN DISFAVOR IN KOREA.—Since the in- 
troduction of trolley cars into Korea, says a special despatch sev- 
eral children have been run over and killed in Seoul. The people, 
to the number of several hundred, burned one car and smashed 
another. The Japanese and European engineers narrowly escaped 
death. The ignorant people attributed the drought which has con- 
tinued for some time to the construction of the electric railways. 
The chief rioters have since then been executed. 


THE NEEDS OF PORTO RICO.—The Merchants’ Association 
ot New York has just published in pamphlet form the report of Mr. 
Wm. R. Corwine, who was delegated to visit Porto Rico for the pur- 
pose of making an investigation of its general conditions from a com- 
mercial standpoint. The report is an extremely interesting one. Mr. 
Corwine dwells upon the existing conditions in that island, climatic, 
agricultural and commercial, and points out the manner in which the 
trade relations may be improved. 





NO AUTOMOBILES IN CENTRAL PARK.—President Clausen 
of the New York Park Board, said on June 20 that he had received 
an application from a man who desired to run an automobile in Cen- 
tral Park. The request had been refused, as it was not thought 
proper to use the Park for such a vehicle, which might frighten 
horses and otherwise be a disfigurement or annoyance. Mr. Clausen 
would not divulge the name of the man who had made the applica- 
tion, but he is said to be a member of the Automobile Club. 





ELECTRIC POWER ON ERIE CANAL.—Superintendent Part- 
ridge, of the State Department of Public Works, has granted the ap- 
plication of the Hudson River Power Transmission Company for 
permission to erect poles and string wires on the berme bank of the 
canal between Mechanicville and Albany, a distance of twenty 
miles. The plant of the company is located on the Hudson River, a 
big dam having been erected above Mechanicville through which 
the electric power is generated. The company desires to furnish 
electricity for lighting and power purposes. Gen. Francis V. 
Greene, of New York City, the president of the corporation, is a'so 
chairman of the Advisory Canal Committee appointed by Gov. 
Roosevelt. 





BREAKING LAMP GLOBES.—In reviewing the public lighting 
in New York City for the last year, Commissioner Kearney 
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comments on the destruction of the globes. “The mali- 
cious and wilful breakage of glass in the public lamps 
of the city is carried on to a very serious extent,’ the report says, 
“for 139,115 lights of glass and 1200 globes were broken during the 
past year. Lamplighters have found lamps broken when extinguish- 
ing the lamps, reglaze them during the day, and found the same 
lamps broken at lighting time. Of course, under this condition of 
affairs, the gas lights are extinguished by the winds, and then com- 
plaints are received because the lamps are not lighted, thereby caus- 
ing us serious annoyance, and this bureau has no power to remedy 
the matter.” 


THE NATIONAL EXPORT EXPOSITION.—The Department 
of Publicity and Promotion of the National Export Exposition which 
will be held in Philadelphia from Sept. 14 to Nov. 30 this year has 
issued a pamphlet setting forth the objects, location, etc., of the en- 
terprise. This exposition will be held under the auspices of the 
Philadelphia Commercial Museum and the Franklin Institute, its ob- 
ject being to promote the advancement of American manufactures 
and the extension of export trade. The exposition will be held un- 
der the authority of Congress and is endorsed by the principal cham- 
bers of commerce, boards of trade and other commercial organiza- 
tions representing every State in the Union, which are giving active 
support and encouragement to the enterprise. 





AN ENGLISH TELEPHONE DECISION.—A decision has 
been rendered in the English High Court of Chancery which 
obliges the National Telephone Company to obtain the consent 
of the road authority and any other people responsible for the main- 
tenance of the roads, before laying any underground mains. In 
Bristol it recently laid some mains in a street which the Bristol 
Tramways Company is obliged to keep in repair. The Tramways 
Company is, however, as a matter of fact only obliged to keep in 
repair a certain width of the road within a certain distance of its 
rails, and it was decided that the Telephone Company was not 
bound to obtain its permission, as the tramways had not locus 
standt on the whole breadth of the thoroughfare. The distinction 
appears to be very fine, and it is expected that the matter will be 
brought before the Court of Appeals. 





WIRELESS TELEGRAPHY IN ENGLAND.—A special cable 
despatch of July 1 from London says: The success of Marconi’s 
wireless telegraphy has had the expected result of bringing a great 
number of imitators. The latest of these is Mr. S. H. Smith, who 
has proposed to the Postmaster General a scheme to connect the 
Channel Islands with the south coast of England telegraphically and 
telephonically on the wireless principle. Smith’s system for improv- 
ing Marconi’s is an arrangement of a better transmitter, a more sen- 
sitive receiver and an instrument for fixing the sound of the waves 
so that they can be picked up only by one receiver, and are thus in- 
capable of being intercepted. He also claims to be able to dispense 
entirely with high vertical wires. Mr. H. Jameson Davis, man- 
aging director of the Wireless Telegraphic Company, which owns 
Marconi’s patents, says that he had knowledge of Smith’s so-called 
improvements, but they could not be regarded as at all feasible. 


DETROIT MUNICIPAL OWNERSHIP.—The plans of Gov 
Pingree and his associates for municipal ownership and operation 
of Detroit street railways received a serious setback at the hands of 
the Common Council on June 27. The two pending ordinances 
and other matter appertaining to the municipal ownership scheme 
were laid on the table by unanimous votes, and it is problematical 
when these questions will be again publicly debated. The Joint 
Committee on Streets and Ordinances, which had in charge the 
petition of the Street Railway Comissioners for calling a special 
election to determine the sentiment of the people as to corporation 
ownership by the commission in the city’s behalf, submitted a re- 
port. The committee found that no bargain could be made with 
the railways if three-cent instead of fivé-cent fares were inserted in 
the security franchise, and, considering the lack of legal authority 
for proceeding to a special election, the litigation and the other 
contingencies, the committee unanimously declined to recommend 
any steps toward city ownership at this time. The committee’s re- 
port was unanimously accepted and the ordinances tabled, thus end- 
ing the entire matter, for the present at least. 
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ENGLISH MUNICIPAL ELECTRICAL ASSOCIATION.— LETTERS TO THE Epirors 


This association, which is fast increasing in size and has already 
assumed considerable importance in the electrical industry in Great 
Britain owing to the number of supply stations owned by local au- 
thorities, held its fourth annual convention in Bristol last month. 
One of the papers submitted raised the interesting question whether 
the profits (if there be any) derived from municipal electric lighting 
stations should be devoted to relieving the tax rate or to reduc.ng 
the price charged for current. That is to say, should the general 
body of taxpayers or the consumers benefit by the profit made out 
of the latter? The fair answer to the questions seems evidently that 
the consumers only should benefit, but many contented that as it is 
the taxpayers’ money which is invested in the undertaking, and as 
any losses have to be paid from the taxes, any profits that arise 
should be devoted to the reduction of taxes. It is stipulated in 
the provisional orders granted to municipal bodies that not more 
than a profit of 5 per cent. may be allotted in this manner. In a 
discussion cn a paper on “Combined Lighting and Traction Work,” 
Mr. Rider and a great many other speakers, including Mr. Fer- 
ranti and Mr. Wordingham (the borough electrical engineer at 
Manchester) were in favor of combining lighting and traction plants 
in one single station, however large the supply area and the demand 
might be, and advocated on large systems the arrangement more 
recently adopted in America of erecting one large station at a 
point where land, coal and condensing water are cheap, and dis- 
tributing from there at high pressure to transformer stations at 
central points in the town. Mr. Chamen, on the other hand, advo- 
cated the multiplication of generating stations in a large town such 
as Glasgow (of which he is borough electric lighting engineer), al- 
though he thought that such stations might perhaps be designed to 
take both traction and lighting load. Mr. Barnard, of Hull, pointed 
out that it was not always good practice to enlarge an electric light- 
ing station which had been built some years ago in order to render 
it capable of taking up the supply of electrical energy for both 
purposes. In the discussion of a paper on “Steam Pipe Fittings 
and their Arrangements,” both Mr. Ferranti and Mr. Chamen se- 
verely criticised the complexity which has gradually been intro- 
duced into the arrangement of steam pipes in central stations. Mr. 
Ferranti compared them to sw.tchboards for, he pointed out, it was 
often the designers’ endeavor to make most ingenious but unneces- 
sary arrangements by a number of valves and a great length of pipe 
for all sorts of cross connections between engines and boilers, from 
which very little advantage was gained. Op‘nion was expressed by 
several speakers against the use of the steam ring main, and simple 
duplicate steam mains were recommended by the majority. This 
opinion, it may be added, is concurred in by many American en- 
gineers. The convention took place from June 14 to 17 under the 
Presidency cf Mr. H. Faraday Proct-r, borough electrical engineer 
at Bristol. The meeting place for next year has been fixed for Hud- 
dersfield, and Mr. A. B. Mountain, borough electrical engineer at 


that town, will be president. 





EXPORTS OF ELECTRICALMATERIALFROM NEW YORK. 
—The following exports of electrical material are from the port of 
New York for the week ending June 27: Antwerp, 10 packages elec- 
trical material $925; Argentine Republic, 25 cases electrical machin- 
ery $2588, 71 cases electrical material $2053; Brazil, 90 cases elec- 
trical material $2840; British Guiana, 7 cases electrical material $145; 
Bristol, 1 case electrical material $127; British West Indies, 89 pack- 
ages electrical material $3635; Chili, 11 cases electrical material $60; 
Central America, 14 packages electrical material $251, 20 cases elec- 


trical material $2840; Dublin, 92 packages electrical material 
$113; Glasgow, 8 packages electrical material $179; Genoa, 
37. cases electrical material $3600; Havre, 12 packages elec- 
trical material $1675, 19 cases electrical machinery $691; Ham- 
burg, 150 packages electrical machinery $3600, 98 packages 
electrical material $5543; Liverpool, 12 cases electrical ma- 


terial $518; London, 65 cases electrical material $2240, 27 packages 
electrical material $1762; Mexico, 24 cases electrical material $197; 
Madrid, 1 case electrical material $53; Peru, 27 cases electrical mate- 
rial $2486; Porto Rico, 26 packages electrical material $71; Rotter- 
dam, 3 cases electrical material $45; Santo Domingo, 3 cases electri- 
cal material $45; Sandwich Islands, 17 cases electrical material $80; 
Southampton, 2 cases electrical material $18, 21 packages electrical 
machinery $1140, 1 electrical whistle $350; Uruguay, 2 cases electri- 
cal material $64; U. S. of Colombia, 43 packages electrical material 
$895; Venezuela, 2 cases electrical material $45. 





The Telephone Relay. 





To the Editors of Electrical World and Engineer: 
Sirs:—Something more than ten years ago I participated in a 
series of experiments made in an endeavor to develop a practical 
telephone repeater. Apparatus was constructed, under the direction 
of Mr. Pickernell, of New York, and Mr. Hayes, of Boston, by 
means of which repeating and relaying was accomplished from one 
line to another, but after a great many tests it was thought that the 
results were not reliable enough to warrant the introduction of the 
apparatus on commercial lines. These and other experiments em- 
phasized the fact which had been previously developed, that any 
gain in the volume of tone involved a loss in the clearness of articu- 
lation. This result has always been noticed when attempts have 
been made to perfect the so-called loud-speaking telephone. I 
should not care to say that a perfect telephonic repeater is impos- 
sible, but I think there is to-day a vitally important missing link 
which must be discovered before the problem can be practically 
solved. Ancus S. Hisparp. 
CuIcaco, ILt. 


To the Editors of Electrical \Vorld and Engineer: 

Sirs:—I am glad to give you, as requested, my opinion on Mr. 
Glidden’s offer for a perfect telephone, though I consider that your 
editorial on the subject covers the main points at issue. Sound being 
the result of energy of air vibrations and time, you cannot change 
one factor without affecting the other and without producing a dif- 
ferent sound. The word microphone itself is a misnomer, because 
the apparatus never increased the loudness of a sound, but only 
brings it closer to the ear or also adds impure noises to it. 

In a telephone relay you might, by the use of a diaphragm of a 
slow rate of vibration, give greater amplitude to a set of sound 
waves and use the momentum of the diaphragm to impress itself on 
the fresh current of the relay primary, but you would lose some of 
the overtones and eventually make the voice unrecognizable. The 
energy of the overtones would be transformed into increasing the 
extent of vibrations of the fundamental; this, I believe, has been 
the case with the best telephone relays so far constructed. 

In a telegraph relay the time factor is of little importance, and 
when once a firm contact has been made, it is maintained long 
enough to permit additional energy to enter the new circuit. It 
would evidently take a more sensitive controlling device than a loose 
contact of a more effective electromagnetic apparatus than the Bell 
telephone to transform without change a weak voice current into a 
stronger one. E. BERLINER. 

WasHInctTon, D. C. 


To the Editors of Electrical World and Engineer: 

Sirs:—The largeness of Mr. Glidden’s offer for a practical tele- 
phone repeater is the best proof of the difficulties in the way of mak- 
ing one. It is not worth while to discuss in an electrical journal the 
differences between a telegraph repeater and the requirements of a 
voice repeater. Two hundred words per minute or 50 impulses per 
second can be repeated telegraphically; about 1500 impulses per 
second would be required for telephony, the maximum of one being 
the minimum of the other. The telegraph may use horse-power in 
mechanically putting the impulses on the line and all the current that 
is good for transmission. The telephone transmitter is limited to 
the moving power of the voice, and the current power is correspond- 
ingly restricted. 

I do not think the extension of speaking distance will come by in- 
termediate automatic repetition, but through improvements in the 
means and medium of direct communication. I would suggest that 
Mr. Glidden widen the scope of his tempting offer and include 
direct working over certain distances, placing a limit on the cost 
of line. Durect telephony like direct telegraphy would be, wherever 
practicable, preferable to repeater working, no matter how perfect 
the repeater might be. Should the telephone company stop at 1500 
miles for speaking, they can keep on with their lines to San Fran- 
cisco and telegraph 250 words per minute, plainly recorded, which 
is four times as many words as can be talked, even should a perfect 
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repeater or transmitter be found, and it seems to me this would in- 
sure against commercial failure. Patrick B. DELANY. 

SoutH Orance, N. J. 
>-—_——_ 


Elevator Motors. 


To the Editors of Electrical World and Engineer: 

Sirs :—The electric motor has become a factor in business and is no 
longer considered a convenient but extravagant means of motive 
‘power. It is the constant-potential shunt motor which does the 


greatest share of the work performed. It fills the conditions of 
an ideal motor in cases where a constant speed is continuously re- 
quired. 


But there is another class, probably a more numerous one, which 
may be subdivided into motors which are to be run at intervals, as 
separate driven tools; and those which have to be stopped and 
started frequently as elevator motors. 

As to the first class, a common starting box introducing ohmic 
resistance into the armature circuit is thought sufficient. In the 
case of the second-class, however, until lately it was thought suffi- 
cient to have a starting box controlled from the car of passenger 


ELECTRICAL WORLD anp ENGINEER. 57 


elevators. The freight elevator, which has been sadly neglected, 
is a chapter by itself. 

The item of current consumption in a building suitable for ele- 
vator service and for all cases where frequent starting and stopping 
is required, is a shunt motor provided with series coils so propor- 
tioned that they will act as resistance in the armature circuit, and 
strengthening the field at starting, being cut out as the armature 
comes up to speed. 

It occurred to me that using Sayer’s method of field excitation, 
placing a “third brush” between the other two and connecting the 
field between this ‘third’ and one of the other, and allowing it to 
be moved through an are having its centre in the armature shaft, 
one will be enabled to start a motor thus connected smoothly 
though fully loaded. To start, the “third brush’ would be moved 
hard against the one not connected to the field, close to the main 
switch; the field having half the resistance that a common shunt 
would have, will admit a rush of current, thus giving it a strength 
great enough to start the motor with the necessary torque at full 
load even without sparking. Then the “third brush” is either 
by hand or automatically moved towards the other brush, until it 
reaches the middle, when the motor will be at full speed. 

New York, N. Y. Pau. G. TISMER. 
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By CARL HERING. 





DYNAMOS, MOTORS AND TRANSFORMERS. 


Friction Losses in Dynamos.—DettMar.—The conclusion of his 
long article (see Digest, June 24). He develops various formulas 
for predetermining the friction losses and gives some practical data 
and the results of experiments; the formulas seem to be of a prac- 
tical nature. The first is for a constant temperature of the bearing; 
in order to simplify the formula he uses a friction coefficient which 
applies to a certain specific pressure as this makes the coefficient de- 
pendent only on the surface speed; in this way the pressure on the 
bearing is eliminated from the formula and it is then possible to 
calculate the frictional losses from the dimensions of the bearing, 
always provided that the pressure is below 30 to 44-kg per sq.cm, 
which is always the case in dynamos. His concluding formula is as 
follows: 

R= 40s5rdlyys 

in which F is the frictional loss in watts, r a constant depending on 
the oil and the temperature, d the diameter in cm, / the length in cm, 
w the surface speed in meters per second. He also deduces a for- 
mula for any given temperature, which is considerably more com- 
plicated. It shows that the increase of temperature of a bearing de- 
pends chiefly on the surface speed, and that the length of the bear- 
ing does not affect it. The application of the formula can be simpli- 
fied by the fact that for a certain surface speed there is a certain in- 
crease of temperature, and a curve may be drawn showing the tem- 
perature increase as a function of this speed; this is illustrated by an 
example. Up to the pressures above mentioned, the calculated loss 
will be the same for all loads, and will therefore be independent of 
the tension on the belt. For a temperature of 37.5° the value of r 
was calculated and found to be 0.01414. The results of tests are 
given showing that the air friction increases about as the 1.3rd. power 
of the speed. The brush friction is then discussed; a number of 
tests showed that this friction loss is not exactly proportional to the 
speed, but the deviation from proportionality is not great and is ap- 
preciable only for high speeds; proportionality may therefore be 
assumed. The results of his tests of brush friction, in which twelve 
brushes were connected in series, are given; the mean friction coeffi- 
cient of copper gauze brushes on copper connectors is 0.3; for carbon 
brushes it is 0.227, but this depends somewhat on the hardness of the 
carbon. These formulas enable all the friction losses to be prede- 
termined; a table gives the calculated and observed values showing 
quite good agreement. In conclusion he adds an example in the ap- 
plication of the formulas.—Elek. Zeit., June 8. 


LIGHTS AND LIGHTING. 


Incandescent Lamp Protectors.—KarEs.—An illustrated description 
of a device to be used in mines where there is danger of the igni 


tion of fire damp. The object is to cut the lamp out of circuit in 
case the bulb is broken before the filament has time to ignite the fire 
damp. In turning on the lamp a spring switch is set, and the lamp 
is so mounted, hanging against a flexible diaphragm, that if the lamp 
should receive a jar it will release this spring switch, which cuts off 
the current. The whole device is also protected by a hemispherical 
glass globe.—Zeit. f. Beleucht, June 10. 

Experiments With Enclosed Arcs.—Some experiments recently 
made by Gerard and Bast are briefly described in L’Eclairage Elec., 
May 27. They show that in the enclosed are the blackening of the 
interior globe diminishes the efficiency from 16 to 20 per cent., the 
former referring to the mean spherical intensity and the latter to the 
mean hemispherical below the horizon. The lamp required 108 
volts and 4.5 amperes; the first series of tests was made with 
new carbons and the globes were perfectly clean, while the second 
was made after the lamp had been running 103 hours, the total life 
of a pair of carbons being 110 hours. The mean spherical luminous 
intensities were 168.8 and 129.5 decimal candles respectively, while 
the mean hemispherical intensities below the horizon were 199.8 and 
157.6. The number of watts per decimal candle for the mean 
spherical intensity were 2.9 and 5.71 at the beginning and the end re- 
spectively; the watts consumed per decimal candle of the hemi- 
spherical intensity were 2.45 and 3.047 respectively. One Carcel was 
taken to be equal to 9.62 decimal candles.—L’Eclairage Elec., May 27. 

L’Ind. Elec., May 25, abstracts these figures more briefly and adds 
that the consumption per candle power shows that the enclosed are 
has no advantage in efficiency over incandescent lamps of 3 watts 


per candle. 
POWER. 


Methods of Electrical Transformation.—SwinBuRNeE.—A reprint 
of a short paper read before the Institution of Civil Engineers, mak- 
ing some interesting comparisons of the different systems on various 
different bases. Whenever direct current is wanted, when the power 
is transmitted, the high voltage direct current generator requires re- 
consideration; when the alternating current is used in such cases a 
transformer of the motor-dynamo type will be necessary, thus dimin- 
ishing the advantage of the alternating over the direct current sys- 
tem; the efficiency of the generators and of the whole system may be 
higher for the continuous current. Considering the question of cop- 
per only, the first question is what pressure is to be used; the next, 
whether that is the maximum, the effective or the mean: and the 
next, whether this is compared with the earth or with other parts of 
the circuits. He assumes that in all alternating current circuits the 
maximum pressure should be taken as being the critical pressure 
as regards insulation rupture, and the life. For comparison he takes 
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a set of definite cases assuming 10,000 volts and two square centi- 
meters of copper at a density of 200 amperes per sq.cm. In case No. 
I, the system is earthed at a middle point and no wire is to be more 
than 10,000 volts from earth; for the direct current the voltage then 
is 20,000 and the current 200 amp.; for the single alternating current 
it will be 7100 on each side; for the two-phase alternating current it 
is the same, but the thick wire is grounded and has less current; 
for the three-phase current the middle point is earthed and the voltage 
between the wires is more than 10,000. In case No. 2 one conductor 
is earthed, which practically means the concentric mains with little 
insulation on the outside wire; the direct current has 10,000 volts 
and 200 amperes; the single alternating, 7100 and 200; the two- 
phase current remains the same as before, but the three-phase comes 
down considerably. In case No. 3 the difference between no two 
conductors should exceed 10,000 volts. These are summarized in 
the following table giving the output in kilowatts for the various 
systems; in case No. 1: For the direct current 4000, single alternat- 
ing 2824, double alternating 1650, triple alternating 5000. In case No. 
2 these four figures are as follows, respectively: 2000, 1412, 1650 and 
2824. In case No. 3 they are 2000, 1412, 1170 and 2824. In all these 
cases the three-phase current is best and the direct current second. 
In discussing the question of insulation he gives a formula based on 
the assumption that at no part of the dielectric must there be a stress 
exceeding 20,000 volts per centimeter; this formula is 

E 

log. R= —-+ log. r. 

oF 
in which F is the radius of insulation, E the pressure, S the maxi- 
mum stress, and r the radius of the wire. This rule is true only for 
homogeneous dielectrics and is given only as an assumption, as 
cable makers in practice do not follow it. These figures are claimed 
to show broadly that the direct and single current alternators are 
preferable as far as the cost and convenience of insulation are con- 
cerned. In the case of the receiving transformers or converters, if 
direct current is required for distribution, there is not much to 
choose; if the alternating current is to be delivered, the single 
alternating system leads the others. Diagrams are given showing 
the thickness of the wire and that of the insulation in the various 
cases. In convenience in measurement and handling the direct cur- 
rent is far ahead; the capacity effects are more troublesome in multi- 
phase work.—In the discussion which followed, Crompton considered 
the case No. 3 the most interesting to engineers, but he believes 
that Swinburne’s treatment is very incomplete, the power factor is 
not taken into account and the results are therefore true for only 
non-inductive resistances such as are not found in practice. In a 
recent conversation with Mr. C. E. L. Brown, the latter said that 
German and Swiss experience proved that as far as copper was con- 
cerned, the three-phase and direct current systems were equal; as 
far as the conductors are concerned, bare copper gave no trouble ex- 
cept when exceedingly high pressures such as 40,000 volts were used; 
up to 20,000 he thought there was no waste of power from static dis- 
charges.—Lond. Elec. Eng., June 9. 


REFERENCES. 

Long-Distance Transmission.—Forves.—A note correcting some 
mistakes in table No. 3, in his article (see Digest, Dec. 24 and 31). 
The figures in the columns of current intensities with an efficiency of 
1.3 were wrong.—Lond. Elec. Rev., June 16. 


TRACTION. 

Earth Return Currents.—In the discussion of Kallmann’s paper 
(see Digest, March 18), Wagner gave the results of a test in which 
two iron earth plates were buried about five meters from the unin- 
sulated return of a railway line, which led the current from the rails 
tq the central station; one of these plates was connected to the gas 
pipes and the second was connected to nothing; currents in the gas 
pipes could pass into that plate and then into the uninsulated cable. 
After a period of two years there was only a very slight loss in 
weight in the two plates, the loss of the connected plate being about 
twice as great as that of the disconnected one; this loss (presumably 
that of the connected plate) corresponds to 0.001 ampere, which is 
therefore insignificant and shows that in that particular kind of earth, 
which is sandy, there is no danger of corrosion. West described a 
way of measuring the conductivity of joints, which is noticed above 
in a separate abstract. Kallmann described a model consisting of a 
bare wire coil in a conducting liquid, by means of which the condi- 
tions existing in connection with railway currents can all be repro- 
duced, and with which, for instance, the point at which there is the 
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greatest leakage of the current can be determined. Gaisberg ques- 
tioned whether it is right to allow the same earth current in the case 
in which the distance between the feeding points is great, as when it 
is small; in the latter case he thinks the allowable earth current 
should be less. Kallmann did not agree with him.—Elek. Zeit., 
June 15. 

Electric Traction.—CUNINGHAM.—A brief paper read before the 
Institution of Civil Engineers. He shows that in the electric sys- 
tem, the first cost of which is much greater than in traction by 
horses, the gain lies almost entirely in the greatly reduced cost of 
operation, and that in this the cost of the power is the chief item 
where much saving can be effected; it is therefore the power house 
which should receive the most careful consideration. He favors low 
speed compound condensing engines of about 70 revs., boilers of the 
Lancashire or Galloway type with Green’s economizers. He con- 
structed and operated such a plant at Montreal, where the cost of 
producing current was a little léss than 0.5 cent per kw-hour and the 
cost per car mile less than one cent, during those portions of the 
year when coal could be obtained for $2.25 per ton; the coal con- 
sumption was 3.48 lb. per kw. hour or 2.60 per electrical hp.hour, the 
average for the whole year being only 2.75; the daily output of the 
station average 43,000 units. The whole cost of working, including 
working charges of all kinds, should be under 10 cents per car mile, 
but this is possible only with a carefully constructed power house.— 
In the discussion Mr. Hammond also thought slow speed engines 
gave a greater economy than those of high speed, comparing the 
plants at Leeds and Bradford with each other, for both of which the 
coal came from the same mines; in the former the cost of coal per 
unit was about half that at the latter, where high speed engines were 
used. Crompton stated that after experimenting a long time he had 
found that although the slow speed engine was more economical in 
coal, the extra cost of the oil wiped out the saving; a much more 
skilled attendant was required for the slow speed engine. Kennedy, 
referring to a recent tour in America, gave the following average 
results of the cost of working: The drivers’, conductors’ and in- 
spectors’ wages were about 42 per cent. of the total; the generating 
expenses 18 per cent.; the maintenance of the cars 12 per cent.; the 
maintenance of the line and equipment 12 per cent., and the general 
expenses 16 per cent. There were instances in which the cost of 
power was only Io per cent. of the total. A saving could be looked 
for in the reduction of the cost of maintenance. Cuningham said 
that he had personally found in America that slow speed engines 
were more economical than high speed.—Lond. Elec. Eng., June 9. 

Projected Long-Distance Railroad.—A note stating that there is a 
project to construct a 180-mile railroad in Kashmir Valley in India, 
at an expense of $5,000,000. Owing to the scarcity of fuel and the 
abundance of water power, besides the steepness of the gradients, the 
use of electricity is favored.—Lond. Elec. Rev., June 16. 


REFERENCES. 

Transporting Wagons on Electric Railroads.—An illustrated de- 
scription of the Bonner system, which is in use on a few lines near 
Toledo and is on trial at Detroit. Road wagons, ordinarily drawn by 
horses, are placed with their wheels just clear of the ground on to a 
low truck which is drawn on the rails by a motor car. They are 
drawn to the rail by horses, and after transportation over the railway, 
are again hauled by horses to their final destination. The carrying 
capacity of the wagons is from 3 to 7 tons; the truck alone weighs 
about 4000 pounds.—Eng. News, June 15. 


INSTALLATIONS, SYSTEMS AND APPLIANCES. 

Apparatus for Synchronizing Alternators.—MUELLER.—An. illus- 
trated description of an apparatus based on the use of two rotating 
magnetic fields; it not only shows whether two alternators are in 
phase, but also whether the unloaded machine which is to be con- 
nected in parallel with the other, is running too rapidly or too slowly. 
The arrangement is shown in the adjoining figure, and is intended 
for three-phase currents. The outside magnet M is stationary and 
the windings are connected to the bus bars, while the second or in- 
terior magnet m is capable of rotating and is in circuit with the al- 
ternator which is to be brought into phase with the currents in the 
bus bars. The connections are so made that the two rotating fields 
which are produced will revolve in the same direction, and there will 
then be no rotation of the movable part when the frequencies of the 
two currents are the same; but a torque will be produced when the 
frequencies are different and the rotation will then be in the same or 
the opposite direction to that of the induced fields, according as 
the frequency of alternator No. 2 is smaller than that of alternator 
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No. 1. A pointer with a signal dial is screwed to the movable part 
as shown; a deflection to the right or negative direction means that 
the speed of the alternator is too slow, and to the other side, too 
fast. The mechanical power developed by this apparatus is quite 
great and it can therefore also be used for operating a regulator. 
In a simpler and more effective modification, which is also illus- 
trated, there are two such fields revolving in opposite directions over 
stationary cores, both of which act on a third ring magnet, also sta- 
tionary, which operates the signal; the latter is accomplished by 
means of a row of incandescent lamps, connected to this ring wind- 
ing, and which will then be illuminated in succession so as to give the 
appearance of a wave of light mov- 
ing in one of the other direction 
around a circle. When the two fre- 
quencies are the same this wave of 
light will appear to stand still, but 
when the speeds are different the 
movement of the wave of light will 
show whether the frequency of the 
machine to be connected is too high 
or too low, the speed of the rota- 
tion being an indication of the dif- 
ference between the frequencies. 
Synchronism, in addition to equality 
of frequency, will exist only when 
certain special lamps are. illumin- 
ated, and the machines must there- 
fore be only when the 
slowly moving wave of light ap- 
pears over those lamps; this posi- 
tion may be indicated by an addi- 
tional colored lamp. The apparatus 
may be simplified by winding both coils on the same core, the incan- 
descent lamps being connected to a winding on a separate core; it 
may also be possible to have all three windings on a single core.— 
Elek. Zeit., June 15. 

Step-by-Step Resistances.—A simple method of increasing the 
number of steps in such adjustable resistances, without increasing 
the number of contact points and coils, is described by Mr. Guichot 
in L’Elec., June 3. It consists simply in the use of one additional 
coil, the ends of which are moved by the lever arm and are so placed 
that they may be brought into contact with two successive contact 
blocks, in which case that additional coil will be in parallel with the 
other. In certain intermediate positions it is cut out of circuit en- 
tirely or short-circuited. It therefore enables an additional resistance 
to be obtained between each two of the successive steps, thus prac- 
tically doubling the number of steps——Guicnuor. L’Elec., June 3. 
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WIRES, WIRING AND CONDUITS. 


Application of the Vector Diagram for Long Lines.—The begin- 
ning of an article on the application of the vector diagram to show 
the propagation of alternating currents in long lines, and on the 
commercial limit of high voltages. In a former article (see Digest 
April 1, under Measurements of Telephone Circuits), the same au- 
thor showed with measurements that in double lines or loops in 
which the wires lie next to each other, the propagation of the alter- 
nating currents agree completely with the theoretical laws. In the 
present article he compares the results of calculations for the lower 
frequencies usual in practice, with the results of observations. The 
graphical method which he describes is much simpler that the ana- 
lytical one and is claimed to be quite correct, as it involves no quan- 
tities which are assumed to be neglected.—Bretsic. Elek. Zeit., 
June 1. 

Interrupter for Broken Wires.—A novel form of an automatic 
interrupter devised by Dusornot is described in L’Eclairage Elec., 
May 27; the object is to electrically disconnect a wire from the 
source of current, when a broken end falls to the ground; it is in- 
tended to be applied to circuits crossing streets and roads and must 
be inserted at both ends which are to be protected. In principle, it 
consists in breaking the continuity of the wire, and securing the two 
ends a slight distance apart in a closed insulated tube which is 
partially filled with mercury; when the wire is horizontal the mer- 
cury touches both the ends of the wire and thus preserves the con- 
tinuity of the circuit; but when the wire breaks, this interrupter 
will assume a more or less vertical position, in which case the mer- 
cury flows to one end of the tube, thus breaking the circuit.— 
L’Eclairage Elec., May 27. 
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ELECTRO-PHYSICS AND MAGNETISM. 


Radiations.—Axssott.—A brief abstract of a paper from the Jour. 
West. Soc. of Eng. The historical description is said to be especially 
good. Among other things, he stated that in order to bring the 
wave length of Hertzian waves down to that of light it will be neces- 
sary to have spheres of the size of the ultimate atom, the charges 
and discharges taking place between such spheres. A table is given 
in the original (but not in the abstract) for the wave lengths of dif- 
ferent waves. That of the magnetic waves from the sun is given as 
1.25 million miles, a complete vibration extends over 6.5 seconds. 
The wave length of a flash of lightning is given as 11,000 miles and 
17 vibrations per second. That from a discharge of a pint Leyden 
jar is 34 ft., while a large oscillator produces a wave one foot long. 
The shortest electrical waves so far prodficed is said to be 2.5 inches, 
and if the wave length of red light is roughly three-millionths of an 
inch, there is a great gap between these two. The efficiency in wire- 
less telegraphy is approximately one 500,000,000ths of I per cent. 
(this of course depends on the distance).—Lond. Elec. Eng., June 9. 

Variation of Resistivity with Torsion.—Mr. Szily made what ap- 
pears to have been very careful investigations of the variation of the 
electric resistivity of a wire with torsion, the results of which are 
given in a French Academy paper abstracted in L’Jnd. Elec., May 10, 
and L’Eclair. Elec., May 27. His experiments were made mostly 
with the alloy constantan. He found that the resistance increased 
with the angle of torsion and much more rapidly than in direct pro- 
portion; up to the limit of elasticity the increase may be considered 
proportional to the angle of torsion. The increase was quite small; 
for instance, for an angle of torsion of 10.2 H the increase was 
0.00072, the original resistance being 10.6002 ohms. He also found 
that the resistance does not remain quite constant after torsion, but 
diminishes, although extremely slowly. The variation of the resis- 
tivity increases more rapidly than the diameter.—Sziry. L’J/nd. 
Elec., May to. 

Fluorescent Screens.—Movure.o.—Descriptions of 
with a variety of solid solutions of manganese carbonate in stron- 
tium sulphide, in order to determine the best composition which gives 
the greatest intensity of fluorescence. This he found to be obtained 
with a mixture of strontium carbonate 100 grams; flour of sulphur, 
33 grams; sodium carbonate, 1.4 grams, fused with soldium chloride 
0.85 gram and manganese carbonate 0.15. The mixture is finely 
powdered, compressed and placed in an earthenware crucible in 
which it is kept at a red heat for three hours and then allowed to 
cool slowly. If exposed to daylight it shows a brilliant green fluor- 
escence.—MoureELo. Comptes Rendus, May 15; abstracted briefly in 
Lond. Elec., June 9. 

Spectroscope Measurements of the Arc.—LEHMANN-RICHTER.— 
An abstract of a paper describing measurements. In the normal 
continuous current arc there are three sources which should be dis- 
tinguished from each other; the aureol, which is generally green, 
the dark adjoining mantel of flame, and the bright, bluish-violet 
centre of the arc. He shows how the total radiation is made up of 
these three. The results leave no doubt that the radiation from the 
positive carbon is the same even when the amount of energy con- 
sumed is very different.—Elcek. Zeit., June 8. 

Tron-Parafin Dielectrics —BoccaraA and PANpOoLFI.—A study of 
what they call a dielectro-magnetic medium made of chemically pure 
iron powder intimately mixed with paraffin. The measurements of 
the inductive or dielectric constant were confined to mixtures in which 
the iron was less than 50 per cent. of the whole, for above that the 
material becomes conducting. They found that the conductivity in- 
creases more and more rapidly with the percentage of iron.—Nuove 
Cimento, April; abstracted briefly in Lond. Elec., June 9. 


experiments 


REFERENCES. 

Coherer.—BLonbeEL.—Illustrations of his form, in which there is a 
side pocket containing a supply of fresh filings, and the Lodge 
tube which was recently claimed to be an anticipation.—Lond. Elec., 
June 16. 

Moistened Coherers.—Descriptions of experiments to consider the 
action of electrical oscillations on moistened contacts of conductors. 
He found that the coherer phenomenon can, in general, not be pro- 
duced with moistened filings—Ascuxinass. Wied. Ann., 67, p. 842; 
abstracted in the Elek. Zeit., May 25. 

Ball Coherers.—A longer reprint of the Academy paper noticed in 
the Digest June 10.—BraAniy. L’Elec., June 3. 

Electric Waves.—A description of a new lecture room experiment. 
—Coo.ince. Wied. Ann., March; abstracted briefly in L’Eclairage 
Elec., May 27. 
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Human Rays.—Hormann.—A short article on rays emitted by the 
human body, which act on photographic plates; they pass through 
certain opaque substances and impart their vibration to materials 
which then act on the photographic plate. Some photographic im- 
pressions are reproduced.—Eng. and Min. Jour., June 24. 

Distribution of Magnetic Induction in a Long Iron Bar.—LamMs.— 
A brief notice of a Physicat Society paper describing experiments to 
determine the B-H curve of an iron bar whose length was two hun- 
dred and fifty times its diameter. The curves showing the variation 
of the permeability along the bar, were constructed.—Lond. Elec. and 
Elec. Eng., June 16. 


ELECTRO-CHEMISTRY AND BATTERIES. 

Silicon and Copper Silicide.—Ste1N HARvtT.—A short article giving 
the chief uses of metallic silicon and copper silicide, both of which 
are now being manufactured in considerable quantities in Germany 
by an electrical process, the details of which are still kept secret. 
The metallic silicon is used in making iron or steel castings. One of 
the uses of the copper silicide is to alloy it with copper for making 
wires which have a far greater strength than the ordinary copper 
wires. The tensile strength per sq.mm of pure copper is given as 
28 to 35-kg, while with about 1 per cent. of Si and 1.1 per cent. of 
tin, it is 83, the conductivity being 100 and 43 respectively; a fur- 
ther increase greatly increases the tensile strength but at the ex- 
pense of the electrical conductivity—Eng. and Min. Jour., June 17. 

Disintegration of Metallic Cathodes.—In a recent paper by Bredig 
and Haber, the authors discuss the conditions under which cathodes 
are disintegrated and converted into dust during electrolysis. If the 
end of a clean lead wire forms the cathode in a very dilute solution 
of a mineral acid, the anode being platinum, a black cloud of finely 
divided lead dust will form around the end of the wire when high 
current densities are used; the ends of the wire afterwards will be 
found to be pitted. If the solution is potassium carbonate and a 
current of air and carbon dioxide are passed through it, white lead 
will be obtained as the product of the disintegration; one ampere 
hour at 10 volts produces one-quarter of a gram of white lead. The 
easily fusible metals like cadmium and zinc as well as those which 
fuse less readily, such as copper, silver, aluminum, platinum and 
palladium, do not show the phenomenon. No explanation seems to 
be offered.—Brepic and Haser. Ber. Dutschen Chem. Ges., Vol. 31, 
p. 2741; abstracted briefly in Lond. Elec. Rev., May 26. 

Electromotive Force and Decomposition.—A reply by Tommasi to 
some statements by Minet on the law of the proportionality of the 
lowest e. m. f. necessary to produce decomposition of an electrolyte, 
and the heat of formation of this electrolyte, is translated from a 
French paper in the Lond. Elec. Rev., June 2. Tommasi considers 
that the following laws may be formulated: “1. When a body is 
subjected to two chemical actions, the one that will evolve the 
greater quantity of heat will always occur in preference, provided 
always that it can be initiated. 2. Of two chemical reactions, the 
one requiring the less quantity of heat or energy to initiate it will 
always preferably take place, even if it be attended with a less evolu- 
tion of heat than the other reaction.” He furthermore states that, 
from what has been set forth, it follows that “the principle of maxi- 
mum work is entirely disproved, and it is, therefore, to be desired 
that it should be replaced by a new thermo-chemical principle more 
in accord with experience. This new principle, which it is now pro- 
posed to term the principle of least work, may be formulated as fol- 
lows: “The chemical reaction which requires the least quantity of 
energy to initiate it, will always be preferably produced, whatever 
may be the quantity of heat which this reaction, once commenced, 
may evolve or absorb.”,—Tommasr. Lond. Elec. Rev., June 2. 

Sterilization of Water by Ozone.—A reprint of an Academy note 
on their recent researches, which were intended to be on an industrial 
scale. The voltage of the secondary was 30,000; the apparatus was 
on the principles of the classic ozonizer of Berthelot, and was cooled 
with water. An examination by bacteriologists showed that all 
pathological microbes which were in the water they used, were com- 
pletely destroyed except one, which is uninjurious to man and ani- 
mal. Moreover this process does not introduce any foreign sub- 
stance in the water, and the water thus treated is less subject to sub- 
sequent pollution—Marmier and ABRAHAM. L’Elec., June 3. 

In the issue of May 27 there is a reply by Abraham to the unfav- 
orable discussion of their experiments by Andreoli which was no- 
ticed in the Digest May 27. 

Sterilization of Water.—A note stating that Andreoli has im- 
proved his previous figures so that he can now sterilize one cubic 

‘er of water, that is, 220 gallons, with 60 to 70 watt hours, that 
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is, at the rate of 3,000 gallons per kw hour; his former figure was 
about 130 watt hours per cubic meter.—Lond. Elec. Rev., June 9. 

czone.—Various forms of ozonizers are discussed in an article by 
Otto in the Ann. Chemiques et Physiques, and a description is given 
of an apparatus for use with alternating currents by means of which 
15 per cent. of the theoretical amount of ozone can be produced; the 
yield from Siemens’ and from Andreoli’s ozonizers, he claims, is 
less than 2 per cent. The abstract from which this is taken enu- 
merates the chemical uses of ozone but gives no further information 
about the apparatus.—OtTto. Jour. of Chem. Soc., May; abstracted 
in Lond. Elec. Eng., May 26. 

Solvay Process for Producing Bleach and Soda.—Rosertson.— 
A brief description of this process which has just been introduced. 
Mercury is used as the cathode and the electrolyte forms layers, thus 
dispensing with a diaphragm. The alkaline amalgam formed lies 
on the surface of the mercury and passes off over a weir which re- 
tains the bulk of the mercury, and there is thus offered continually a 
fresh surface of the mercury; in an adjoining vessel the mercury is 
freed from its sodium and then passes back into the original tank. 
The electrolyte consists of two distinct layers; the lower one resting 
on the mercury is saturated with salt, while the upper layer is lighter ; 
as no gas is evolved the two layers do not mix; the lighter solution 
which is saturated with chlorine is thereby prevented from coming 
in contact with the mercury.—Rosertson. Lond. Elec., June 9g. 

REFERENCES. 

Theory of the Lead Accumulator.—DoLezaLEkK.—A long theoretical 
article on the calculation of the dependence of the e. m. f. on the con- 
centration of the acid, both for the accumulator as a whole and for 
each of the electrodes separately. The calculated results seem to 
agree quite well with those obtained by measurement. The e. m. fs. 
diminish rapidly with the dilution of the acid. The self-discharge of 
both plates increases rapidly with the concentration of the acid.— 
Zeit. fuer Elektrochemie, May 25. 

Calcium Carbide Works at Meran.—An illustrated description of 
this plant referred to in the Digest, May 27.—L’/nd Elec., May 25; 
a translation in abstract appears in the Lond. Elec., June 9. 

Theory of Dissociation.—Von OxrtT1INGEN.—The beginning of a 
reprint of a paper read before the Chemical and Metallurgical So- 
ciety of South Africa on this theory as applied to galvanic currents. 
The theory is concerned generally with the electrical pressure caused 
by contact of solid bodies with solutions and of solutions with one 
another.—Lond. Elec. Eng., June 9. 

Osmotic Theory of the Galvanic Cell—Nernst and Bose.—A brief 
abstract of the short article noticed in the Digest, Dec. 10—Lond. 
Elec. Eng., June 9. 

Electrolysis of Sugar Solutions ——Utscu.—A brief description of 
experiments with the electrolysis of solutions of raw sugar.—Zeit. 
fuer Elektrochemie, May 28. 

Electrodeposition of Vanadium.—Cowrer-CowLes.—A reprint of 
the article similar to those noticed in the Digest March 11 and May 
13.—Eng. and Min. Jour., June 24. 

Sterilization of Water by Ozone.—ANnpreEoLt.—A long abstract of 
the article noticed in the Digest May 25.—Eng. and Min. Jour., June 
17. 
Calcium Carbide Factories in France.—GutLpert.—The beginning 
of a long abstract of a paper read before the International Acetylene 
Congress in Budapest giving brief descriptions of the various fac- 
tories in France.—Zeit. f. Elektrochemie, June 15. 

Power of Dissociation of Solvents.—KAHLENBURG and LINCOLN.— 
An abstract with numerous tables of figures from an article in the 
Journ. of Phys. Chem., 3, p. 12.—Zeit. f. Elektrochemie, May 25. 

Electrolytic Conduction Without Electrolysis —A translation of 
th: article noticed in the Digest April 8—BreHn-EscuHenserc. Lond. 
Elec., June 2. 


UNITS, MEASUREMENTS AND INSTRUMENTS. 

Testing for Faults in Concentric Cables.—In a recent paper by Mr. 
Kilgour on the Cheltenham mains, he describes a modified Murray 
loop test which he uses almost invariably, and with which he found 
it possible to localize faults with great accuracy. An abstract of the 
whole paper, which has already been noticed in the Digest, is reprinted 
in the Lond. Elec., June 2. This method of testing has the advan- 
tage that a resistance of a few thousand ohms at the fault does not 
matter, and no attempt to reduce this is therefore necessary, thus 
enabling the cause of the fault to be found with a fair degree of cer- 
tainty, which is not the cause when the fault is first broken down, in 
order to locate it. The arrangement is shown in the adjoining cut. 
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The inner or outer wire of the cable, preferably the former, as it is 
more likely to be intact, is made one arm of the bridge up to the 
fault; the remaining part of the same conductor and the return lead 
form the second arm; this return lead may be part of another cable 
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or a special cable laid along the street for the purpose of the test, 
being joined to the far end of the faulty cable; one set of the propor- 
tional coils and the variable bridge resistances form the other two 
arms of the bridge; that one of the two conductors of the faulty 
cables which is not used as above described, is employed as a gal- 
vanometer lead to the junction of the two arms of the bridge at the 
fault, all of which is clearly shown in the illustration. Then if A is 
the ratio of the resistance of the faulty cable conductor (which is 
used as one bridge arm, up to the fault), to the resistance of the 
remainder of this conductor and the return lead in series; if B is 
the ratio of the resistance of the return lead to the resistance of the 
whole length of the conductor used as part of the bridge; if L is the 
length of the cable in yards and X the distance in yards to the fault, 
then 

A (1+ B) 

X = ————_ |, 
I1+A 

or if b is the reciprocal of B then 

A (1+ b) 

X = ————__ L,, 

b (1+ A) 
—Kurcour. Lond. Elec., June 2. 

Meter for Varying Rates.—HospPitTaier.—After a brief discussion 
of each of the various systems that have been proposed, he describes 
with the aid of some illustrations the variable rate meter of Brown 
and Routin which registers at different rates for different times of 
the day. Only one meter and no separate wires are required; there 
is only one dial on which the varying rates are recorded. The 
meter itself, which is not shown, is a wattmeter and it registers and 
integrates the readings intermittently, the intermittent action being 
regulated by a clock at the central station; in this way the rate at 
which the meter registers is under complete control of the central 
station. A lever, which turns the ratchet wheel of the registering 
counter, is periodically raised against the action of a spring by an 
electromagnet controlled by the central station; the free end of the 
lever moves against a cam, the position of which is determined by 
the deflection of the wattmeter, as in many other meters of that 
type; at each impulse, the lever moves through the angle limited by 
this cam and registers a corresponding amount of energy. An in- 
genious method is used for operating this electromagnet- without a 
separate wire. For a continuous current installation the station clock 
closes the circuit of a small alternator which is connected between 
the earth and one of the feeders; at the meter the electromagnet 
which operates the lever intermittently, is connected between the 
lead corresponding to that feeder, and the earth, a condenser being 
interposed; the electromagnet is therefore operated by means of an 
alternating current through a condenser. For an alternating current 
installation, the clock closes the circuit of a small continuous current 
dynamo of battery of accumulators, between the earth and one of the 
feeders; at the meter the electromagnet is connected between the lead 
and the earth; it is made to have such a high self-induction that a 
suitable impedance is offered to alternating currents, but a continuous 
current passes without difficulty. With high tension circuits the 
clock and magnet should be connected to the secondary circuit; this 
requires an extra wire from‘the station to the transformer.—L’/nd. 
Elec., June to. 

Wehnelt Interrupter.—Cox.—A brief abstract of a R6ntgen society 
paper, the author being a well known maker of induction coils. He 
described some important discoveries in the working of the Wehnelt 
interrupter. The objection that X-ray tubes will not stand for any 
length of time when used with this interrupter, is overcome by using 
tubes of moderately low vacuum; they do not give quite as brilliant 
a production of X-rays, but the results are excellent and the tubes 
last longer; they can be worked from 10 to 20 minutes continuously ; 
tubes with large bulbs run longer than those with small ones. With 
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a 50-volt accumulator little or no resistance need be inserted, but wiil? 
100 volts an adjustable resistance is necessary. With two inter- 
rupters in series on a 100-volt circuit, the tubes run more evenly than 
when working with one. An especially valuable property is that 
there is no risk of burning up the coil, as the current is less when 
the interrupter stops than when it is working, in the proportion of 
about 7 or 8to 1. The liability of the interrupter to stop is reduced 
by putting an inductance in circuit. When the active electrode is 
some distance from the cathode it works better than when quite 
close. A circulation of the liquid does not improve the working. 
The danger of an explosion arises from closing the interrupter with 
a lid. The times of exposure average from one-third to one-fifth as 
compared with the use of a mechanical break.—Cox. Lond. Elec. 
Rev., June 9. 
REFERENCES. 

Methods of Determining the Frequency of Alternating Currents.— 
Kins_ey.—A brief illustrated review and discussion of five different 
methods that have been proposed and used, after which he describes 
his own, which he claims is free from most of the difficulties and 
errors in the others, and may be used with an accuracy of less than a 
quarter of a per cent. This latter method has already been referred 
to in these columns; it is based on the action of a flat iron bar which 
is made to vibrate in unison with the field by means of a non-mag- 
netic rider.—Lond. Elec., June 16. 

Caldwell Interrupter.—Cooxe.—A reprint of the article noticed in 
the Digest June 24.—Elec. Rev., June 21. 

Self-Winding Aron Meter.—GAsnier.—A long, well illustrated de- 
scription.—L’/nd. Elec., June to. 

Oscillographs.—BtLonpvELt.—A long illustrated abstract of his paper 
which was noticed in the Digest last year, describing his instrument. 
—Lond. Elec. Rev., June 16. 


TELEGRAPHY, TELEPHONY AND SIGNALS. 

Measurements of the Microphone.—The beginning of an article 
describing what appears to have been a long series of measurements 
of the*microphone, telephone and coil. In the primary circuit he 
measured the alternating variation and the mean variation of the 
current; he endeavored to find whether the variation is due to a sim- 
ple change in the resistance of the microphone or to an e. m. f. inde- 
pendent of the principal current such as a thermo electric or polari- 
zation effect; in the secondary he measured the e. m. f. induced in 
the coil, the currents generated, the difference of potential at the 
terminals of the telephone and the energy consumed in the tele- 
phone. He also determined how these quantities vary with the am- 
plitude of the sound waves and with the period; also the amount of 
the movement of the membrane of the telephone and the plate of the 
In the present portion, after some historical notes, he 
L’Eclairage Elec., May 27. 


microphone. 
describes the apparatus used.—Cauro. 


REFERENCES. 


Pacific Cable.—An analysis of the recent report of the committee 
appointed by the British Government.—Lond. Elec. Rev., June 9. 

Absorption and Cable Speeds.—A reply to the criticism of Shuter, 
noticed in the Digest, June 10 —Sremens. Lond. Elec., June 2. 

An analysis of the recent discussion with special reference to the 
recent table of Siemens, the correctness of which had been ques- 
tioned.—Lond. Elec. Rev., June 9. 

Telephony.—A large number of short notes and a few articles on 
telephony, with special reference to the independent telephone move- 
ment. Among the articles is one by Clausen on minor telephone 
troubles and how to correct them, and another by Winfield on some 
of the difficulties encountered in the design, construction and opera- 
tion of long distance telephone lines.—West. Elec., June 24. 


MISCELLANEOUS. 
REFERENCES. 


Engineering Conference.—Abstracts of the papers read at the meet- 
ing of the Institution of Civil Engineers, noticed in the Digest this 
week and last, are given in the Lond. Elec. Rev., June 16. Some of 
the papers are also reprinted in the Lond. Elec. and Elec. Rev., June 
16. 

Ferranti Works.—A brief description of these works in Hollin- 
wood. One of the chief features of interest is the system of stand- 
ardization of machinery fittings, which that company has always 
made a specialty of.—Lond. Lightning, May 25. 

Removing a Hammer from an Artesian Well.—A note stating that 
a one-pound head of a hammer was successfully removed from an 
artesian well 260 feet deep, in Belmar, N. J.. by means of an electro- 
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magnet which was lowered down in the well.—Eng. News, June 
15. 
Biographical.—A short biography with portrait of Gustav Wiede- 
mann.—dZeit. f. Elektrochemie, June 1. 
A short biography with a good portrait is also published in the 
Phys. Rev., July. 
—_-—_——_—__+ 


New Books. 


AMERICAN STREET RAILWAY INVESTMENTS. A sup- 
plement to the Street Railway Journal. Published annually, for 
the use of bankers, brokers, capitalists, investors, and street rail- 
way companies. 1899. New York: The Street Railway Publish- 
ing Company. 204 pages, 34 maps. Price, $5. 

This publication, commonly called “The Street Railway Red 
Book,” contains an account of each street railway in the United 
States, giving the populations of the city at a given date, the finan- 
cial condition of the company, statistics of traffic, operating ex- 
penses, etc., together with the date of information. 34 large maps 
are bound in the volume, illustrating a corresponding number of 
street railway systems in large cities. The book will be very use- 
ful to those who are interested in the finance of street railway man- 
agement. 

BOOKS RECEIVED, 

CHIMNEY DESIGN AND THEORY. By William Wallace Christie. 
New York: D. Van Nostrand Company. 164 pages, 41 illustrations. 
Price, $3.00. 

TELEPHONES, THEIR CONSTRUCIION AND FittinG. A practical treat- 
ise on the fitting-up and maintenance of telephones and the auxiliary 
apparatus. Fifth edition. By F. C. Allsop. London: E. & F. N. 
Spon, Limited. New York: Spon & Chamberlain. 184 pages, 150 
illustrations. Price, $1.25. 
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Convention Notes and Exhibits. 

KEYSTONE ELECTRIC TELEPHONE CO. was represented 
by Mr. J. G. Ihmsen. 

H. A. PECUNIER was in charge of the exhibit of the Moon 
Manufacturing Company, of Chicago, which showed a full line of its 
well known goods. 

THE EUREKA TELEPHONE CO., of Chicago, had a large ex- 
hibit, with four or five representatives looking after its interests. A 
complete line of telephone goods was shown. 

THE VICTOR TELEPHONE MANUFACTURING CO. 
showed the “Victor” express switchboard, the ‘Victor telephone”’ 
and a number of the specialties made by the company. 

THE ERICSSON TELEPHONE CO., a new company, was rep- 
resented by L. P. Smith. Coal grain microphones, new styles of 
pliers and a new telephone were shown in the exhibit. 

THE CHICAGO TELEPHONE SUPPLY CO. exhibited a full 
line of its standard goods, well known to the telephone world. G. A. 
Briggs was in charge of the company’s interests at the convention. 

MR. MILO G. KELLOGG represented the interests of the Kellogg 
Telephone & Switchboard Company, which has lately been busy 
enlarging the Kinloch exchange, using its apparatus for several thou- 
sand subscribers in St. Louis. 

FRED GREER, manager of the Harvard Electrical Company, of 
Chicago, assisted by A. J. Kusel, exhibited the full line of fuses, 
fuse blocks and lightning arresters which the company makes. The 
“Harvard” fusible cut-out and a lot of one-eighth ampere fuse wire 
were especially noticeable. 

THE WIRE COMPANIES were rather slimly represented at the 
convention. James Wolf, the Western manager of the New York 
Insulated Wire Co., and J. R. Wiley, the Western manager of the 
Standard Underground Cable Co., were on hand, but the members 
of other companies were extremely scarce. 

ILLINOIS ELECTRIC CO.—In charge of the exhibit of the 
Illinois Electric Company were Dewey Newman and H. E. Adams. 
They had a display consisting of standard telephone supplies of a 
general nature. The exhibit was of interest to the financial men 
of the various telephone companies represented at the convention. 

WESTERN TELEPHONE CONSTRUCTION CO.—Best mod- 
ern practice in the equipment of toll lines was illustrated by the ex- 
hibit of the Western Telephone Construction Company. Exchange 
and toll line apparatus was shown in a variety of forms. New and 
valuable types of magneto bells formed a prominent part in the dis- 
play. President Jam2s E. Keelyn and General Superintendent Harry 
Dodge attended the convention. 

STROMBERG-CARLSON CO.—One of the handsomest instru- 
ments exhibited in connection with the convention was the product of 
the Stromberg-Carlson Telephone Manufacturing Co., of Chicago. 
This telephone attracted a great deal of attention. At the company’s 
factory visitors were shown numerous improved telephones, switch- 
boards and supply specialties. President A. Stromberg and Man- 
ager Henry Shafer attended the convention. 

THE UNITED STATES TELEPHONE MANUFACTURING 
CO. was represented at the convention by its president, Frederick A. 
Churchill, Jr. As one of the two St. Louis companies which had an 
exhibit there, it gave a good idea of the progressive spirit of the 
telephone men in the Missouri metropolis. Though only a new com- 
pany organized for the sale of supplies, it had a full line of improved 
goods on display, including many of the new makes. The exhibit 
was the headquarters of many of the delegates to the convention. 
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THE CENTRAL TELEPHONE & ELECTRIC CO. was one 
of the two St. Louis companies represented at the convention by 
exhibits. This company had a room full of interesting apparatus. 
Its new “Twentieth Century” telephone was shown in a number of 
styles. A feature of the exhibit was a full line of transmitters. Two 
complete switchboards were shown, one wired with metallic return 
circuits and the other with the older single return. 

ADAMS-BAGNALL.—The interests of the Adams-Bagnall Elec- 
tric Co., of Cleveland, were looked after at the convention by J. G. 
Pomeroy, the Western sales agent. E. R. Harding, the Western rep- 
resentative of the Holtzer-Cabot Electric Co., of Boston, and New- 
man H. Holland, of the same company, were both present in the in- 
terests of their company. C. W. Cobb represented the Central Elec- 
tric Company, of Chicago. Beyond these three companies the gen- 
eral run of electrical supply houses took but little interest in the 
convention. 

WILLIAMS ELECTRIC CO.—Looking after the interests of the 
Williams Electric Co., Cleveland, were President J. A. Williams 
and General Manager Bert Hubbell. They had a full exhibit of 
their special makes of receivers and magneto bells. This company 
prides itself on the fact that all its apparatus is new and different 
from other styles. A magneto bell in which the gear wheels were de- 
signed to stand wear for a great length of time attracted special at- 
tention. The new “No. 25” telephone was also the centre of consid- 
erable interest. 

MR. SANDS, the inventor of the well known Sands bipolar re- 
ceiver, took personal charge of the exhibit of the Williams-Abbott 
Electric Co., of Clevland. His display consisted of a power gen- 
erator, a complete line of magneto bells, transmitters of several styles, 
a variety of receivers, and all the standard parts sold to assembling 
companies. The feature of the exhibit was naturally the Sands bi- 
polar receiver. This was shown in both the “Standard” and “Pony” 
types. Its means of adjustment were frequently and favorably com- 
mented on by central exchange experts. 

THE SMITH INTERCHANGEABLE TELEPHONE, made by 
a Chicago company of the same name, was one of the most interest- 
ing novelties of the various displays. This is a clever and curious 
development of the telephone, made so as to fold up into a small 
compass. It can be easily held in the hand, and for that and other 
reasons is especially valuable for use on shipboard. The Government 
is now testing the apparatus for introduction on board men-of-war, 
and the outlook for its adoption is represented to be most favorable. 
This telephone is also valuable in commercial work. 

THE FARR TELEPHONE & CONSTRUCTION SUPPLY CO. 
was important in the makeup of the convention through the presence 
of President Charles Farr, who took a leading part in the arrange- 
ments. This company exhibited a full line of the goods which it 
sells, consisting of magneto bells, combined fuse blocks and lightning 
arresters, switchboards, interior exchange systems and telephone sup- 
plies in general. The company distributed an interesting catalogue 
and handbook of information, which is stated to contain enough 
valuable advice to enable a farmer to install and use a telephone. 
The company sells only for cash, and does not do any construction 
work. It has recently adopted a scheme of special trade discounts 
which is resulting in inducing many of the general electrical supply 
houses to deal in telephones—a thing they have not undertaken in the 
West to any great extent as yet. 

A STRIKING EXAMPLE of Yankee progressiveness was shown 
by the American Electric Telephone Co., of Chicago. Instead of an 
elaborate exhibit displayed at the headquarters of the convention, the 
company decided to rely on the effect produced by a view of its 
works, located a few blocks away. To attract the delegates to the 
factory the clever scheme was adopted of giving them an automobile 
ride. An electric cab of improved make was kept standing at the 
Auditorium entrance, at the disposal of any members who wished to 
make a visit to the company’s factory and incidentally to have a 
breezy run in the “twentieth century vehicle.” Mr. P. C. Burns, the 
president of the company, was in attendance at the convention, and 
piloted many interested parties of members through the company’s 
large new building at 38 to 50 Jackson boulevard. There the well 
known apparatus made by the company was shown and its merits 


fully explained. 

NATIONAL AUTOMATIC TELEPHONE CO.—The exhibit 
of the National Automatic Telephone Co. was shown at the Great 
Northern Hotel, a few blocks away from the general headquarters of 
the convention. F. A. Lundquist. the president of the company, and 
the inventor of the apparatus which the company makes; J. K. Nor- 
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strom and J. A. Russell were present in behalf of the company. Two 
exchanges, one for an office and one for general subscribers, were 
shown in operation. This system does away entirely with the “hello” 
girl, all connections being made automatically by the apparatus. 
Connection is effected by turning a small handle on a numbered dial 
on the face of the instrument. The apparatus at the switchboard 
does the rest. Mr. Lundquist says his system can be applied to ex- 
changes having 9999 subscribers, but so far 200 is the highest number 
accommodated in practice. There are 60 or 70 exchanges now using 
this system. The company reports orders enough to keep its factory 
going till fall. 

THE NATIONAL CARBON COMPANY, of Cleveland, which 
boasts of being the largest company in its line in the world, had one 
of the most complete of the exhibits at the convention. Seventy dif- 
ferent styles of back plates used in making transmitters were shown, 
together with the forty kinds of globular and granular carbons put 
with them. Carbon diaphragms of astonishing thinness and tough- 
ness and of a great variety of sizes were also exhibited. Twenty-six 
different kinds of cells formed a part of the display, including a full 
line of Columbia dry batteries. Among the novelties were a renew- 
able Le Clanché cell, in which the porous cup screwed off, and a 
duplex cell, consisting of two elements combined in a glass jar so as 
to give an unusual amount of electromotive force in a compact space. 
F. H. Murray was in charge of the exhibit. 

THE STERLING ELECTRIC CO. was, as was to be expected, 
one of the most conspicuous manufacturing companies during the 
convention. From the small colored youth in livery who distributed 
the attractive circulars of the company, to the carriage which stood 
at the door ready to take all visitors to the company’s factory, the 
Sterling Company was noticeable and noticed. Main reliance for pro- 
ducing an effect on the visiting members of the association was 
placed on the company’s factory, which was visited before the end 
of the three days of the convention by nearly every out-of-town dele- 
gate. The non-interfering party-line apparatus shared popular at- 
tention with the Bell pattern goods. Other products of the factory 
that were closely examined were the company’s makes of switch- 
boards, distributing board cable terminals, poletop terminals, pro- 
tectors, lightning arresters, tubular line fuses and fuse blocks. W. 
H. Doolittle was in charge of the reception and entertainment of 
Visitors, and spent a great deal of time at the convention. 
_nsmpnsncieeilpiapianiniaienmeatome 
A New Factory for the American Electric Telephone 


Company. 





A very fine addition to the telephonic manufacturing facilities of 
this country has just been made in the new building of the American 
Electric Telephone Co., 38 to 50 Jackson Boulevard, Chicago. Presi- 
dent P. C. Burns states that the rapid growth of the company’s busi- 
ness was such as to compel this change and enlargement, and the 
great demand for their product all over the country is but a confirma- 
tion of all his statements. The development of the independent tele- 
phone exchanges was never more rapid than it is now, and great as 
is the increase in the company’s plant, it is doubtful whether even 
at present they can do more than keep pace with their influx of 
orders for new exchanges and enlargements of old ones. 

The factory thus acquired, and equipped with the latest and best 
machinery for turning out telephone apparatus, is an eight-story 
building which covers full half a block. The whole of the ground 
floor is given up to the company’s general offices, and it is said that 
the factory will actually be the largest in the world wholly and solely 
devoted to the production of telephonic apparatus and appliances. 


ee 
The Willyoung Apparatus. 


Mr. Elmer G. Willyoung, the well known instrument expert and 
manufacturer, trading in Philadelphia during the past few years 
under the style of Elmer G. Willyoung & Co., announces that he has 
sold his plant in lump in that city and has removed his headquarters 
to New York City, where he will continue his business on a greatly 
enlarged scale. Mr. Willyoung has made a close alliance with 
Messrs. Foote, Pierson & Co. for a term of years, They are the 
successors of the manufacturing department of E. S. Greeley & Co., 
and are most favorably known to the electrical fraternity as manu- 
facturers of high class telegraph appliances and experimental ap- 
paratus. Their shop capacity and equipment is now being doubled 
to make room for Mr. Willyoung’s work, and when improvements 
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now under way are completed they will give employment to over 100 
men and have a floor space of over 10,000 square feet. By the terms 
of their agreement. Messrs. Foote, Pierson & Co. will manufacture 
at Mr. Willyoung’s direction and under his personal supervision the 
complete line of Willyoung apparatus, X-ray machines, etc. All of 
the instruments have been lately gone over and many improvements 
effected, and it is believed that the line is now thoroughly up to date 
in every way. 

All exclusive sales agency contracts have been annulled, and Mr. 
Willyoung will henceforth sell his own apparatus direct and through 
the trade generally. The designing and calibration will be under 
his personal supervision. A number of Mr. Willyoung’s best men 
have been brought over from Philadelphia, including his old foreman 
and chief adjuster, so that the highest quality of work is assured. 

Pending the issuance of a new catalogue, now in preparation, Mr. 
Willyoung invites inquiries of intending purchasers, whom he will 
be glad to correspond with. Mr. Willyoung’s address is 82 and 84 
Fulton Street, New York City, and the style is now Elmer G. Will- 


young. 





———_—_—_————_o—_ 
A Shacowless Poletop. 





The effectiveness of any system of street lighting depends largely 
upon the uniformity of illumination and the avoidance of shadows. 
In the case of the common type of poletops (fixtures for the support 
of arc lamps over the tops of poles) the projecting arms which hold 








CUTTER’S SHADOWLESS POLETOP. 


the uprights and which also carry the insulators, often cast a large 
and deep shadow near the foot of the pole. Realizing this, the 
George Cutter Company, of Chicago, besides making the “Standard 
Poletop,” has also designed a new form of poletop which marks a 
radical departure from the older type. The new form has the sup- 
porting pipes drawn in close to the side of the pole and fastened to it 
by means of a plate bolted to the top. This enables the fixture to be 
put up without trimming the pole to fit a cap, and also does away 
with the widespreading base used on the older type. The hanger- 
board in the hood is planned to bring the side rods of the lamp in 
line with the uprights, so that the latter will cast no additional 
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shadow, and the absence of the broad base makes the device prac- 
tically shadowless. 


cmercenniemamsnesasinssaomtasesnstonipacnsmantenancansencesensseansieans 
General Equipment Circuit Breakers. 





A late device in the line of protective apparatus is the type of cir- 
cuit breaker shown in the accompanying ilustration. This machine 
is manufactured by the General Equipment Company, of Camden, 
N. J., and has been designed to meet the requirements of high and 
low voltage direct and alternating current work. 

This circuit breoker is different in its general design from any- 
thing now on the market. The coil and tripping mechanism are 
mounted on the arm. When the machine opens, from an overload, 
all the working parts are removed absolutely from the terminals, 
leaving a clear space of over five inches between them. The spring 
actuating the lever arm is at the base of the breaker and is ad- 
justable to any required tension. 

The latest improvements in machine design are used on this de- 
vice. It has roller bearings throughout, and the trigger spring is 
of the enclosed barrel type. All parts are of the highest grade ma- 
terial and current carrying parts are pure copper. The finish and gen- 
eral workmanship are of the best class, and each detail is thor- 
oughly worked out, the whole combining to make one of the most 
efficient and serviceable machines now manufactured. In case the 
circuit breaker is mounted directly on the switchboard it is neces- 
sary to drill but six holes, four for the base and two for the 
terminals. 

The General Equipment Company is also manufacturing a special 
form of circuit breaker for street railway cars and automobiles. 
The instgument is mounted on a slate base contained within a small 
substantial oak box. The arm of the machine forms the lid of the 
box, which on opening carries with it the coil, tripping mechanism, 
etc., and allows the arcing vapor and gases to readi'y es-ape. The 
terminals are protected by ample carbon contacts. The distance be- 





NEW TYPE CIRCUIT BREAKER. 


tween them is over five inches and when the circuit breaker opens 
the mechanism is removed from the live parts. No fuses are re- 
quired to protect the terminals. This type of machine has the same 
general design as the switchboard type. An accurate account of the 
number of times the circuit breaker opens is registered by a small 
recording device. 

The over-all dimensions are 8”x8”x4” and it can readily replace 
the fuse box ordinarily used on cars. By the use of this car type of 
circuit breaker an accurate check is kept on the motorman who 
overloads and abuses the apparatus. It is stated that in all cases 
where these breakers have been adopted the current consumption 
per car is materially decreased. 
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Holtzer-Cabot Gas Engine Igniter. 


The ignition of the charges in gas and gasoline, engines is a 
problem that has received much attention, the essential objects 
sought being reliab lity and regu'arity of the igniting spirk. Bat- 
teries, both wet and dry, are used for this work, but a machine- 








MAGNETO GAS IGNITER, 


generating spark is regarded by many as being more reliable and 
satisfactory. 

The apparatus illustrated herew th is a magneto gas igniter made 
by the Holtzer-Cabct Company, Brcokline, Mass. The field mag- 
nets are of the permanent type, and the armature is of the drum 
type. The armature is enclosed in such a manner as to be oil, mois- 
ture and dirt proof, which feature renders the machine especially 
adapted for marine work. It can be run in either direction, and may 





FIG. I.—LEFFEL AUTOMATIC CUT-OFF ENGINE. 


be driven by a friction pulley or by belt connection with the fly 
wheel or any convenient shafting. In connection w'th this igniter 
the Holtzer-Cabot Company recommends the use of its automatic 
switch which cuts the generator into circuit when the voltage is 
sufficient to produce the proper spark. These igniters are said to 
be giving satisfaction in actual use. 
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Leffel Automatic Cut-Off Engine. 


The accompanying illustrations represent a centre crank aut 
matic cut-off engine, being put on the market by James Leffel & 
Co., Springfield, Ohio, which type is intended to meet the de- 
mand for a thoroughly good, simple and easily cared for line of 
automatic engines in the smaller sizes up to 50-hp, and which 
will prove durable and economical in operation. Fig. I is a view 
showing the steam chest side, and Fig. 2 illustrates the governor in 
the band fly-wheel. 

The main frame or bed is of substantial proportions, and of a 
design affording extra strength and stiffness. The cylinder and 
steam chest are of the overhanging type, cast together, and firmly 
bolted to bed. The cross head guides are a part of the bed, bored 
out, and have generous surface. The cross head is of an improved 
mechanical design, having the p'n about mid-centre, and is provid<d 
with gun metal wedge-shaped shoes above and below, arranged for 
convenient adjustment. The manner of fitting the cross head pin 
enables it to be easily kept absolutely tight at all times. The piston 
rod is of steel, and is turned to a tight force fit in the piston, with 
suitable shoulder, against which the piston is forced on the rod, the 
end of the latter being then securely riveted over, thus tight'y and 
firmly holding the piston in place. 

The connecting rod is provided with extra heavy brass boxes at 
each end, easily adjustable for taking up wear and keeping the dis- 
tance between centres the same at all times. The main shaft is 
extra large and strong, forged in one solid piece from the best 
quality of hammered iron or steel, and is provided with suitable 
counter-balance discs, securely attached. The rectangular form of 
skeleton slide valve is used, and is balanced by being fitted with a 
pressure-relieving plate on the back between the valve and steam 
chest lid, and is arranged so as to afford necessary relief in case of 
water in the cylinder, and also made adjustab'e for wear. This gives 
a simple, efficient and well balanced valve, which is easily under- 
stood, and requiring no more trouble to care for than the ordinary 
type of plain slide valve. A simple and convenient device (not 
shown in the cuts) is provided for draining the cylinder, being oper- 
ated by one lever and having an outlet from each cylinder cock 
suitably connected to exhaust pipe. 

These engines are equipped with the Rite’s governing system, 
which is the acme of simplicity, as shown in Fig. 2. The governor 


F1G. 2 FLY-WHEEL GOVERNOR OF LEFFEL ENGINE, 


consists of one piece, comprising the arms and weights, with cr 
spring connection, and is pivoted on one hardened steel pin, ther 
being no links, numerous joints or complicated parts. This gcv 
ernor, with the balanced valve used, affords a regulation that is 
claimed to be practically perfect, the speed being constant with the 
engine Icaded or running empty. 
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NEWS OF THE WEEK. 


Financial Mtelligence. 


BOSTON ELEVATED RAILWAY COMPANY has declared a dividend of 
3 per cent., payable Aug. 15. 

NEW ORLEANS CITY RAILROAD COMPANY has declared a dividend 
of 2% per cent. on its preferred stock. 

ILLINOIS DISTRICT TELEGRAPH COMPANY, of Chicago, is increas- 
ing its capital from $100,000 to $200,000. 

PHILADELPHIA UNION TRACTION.—The increase in Union Traction 
gross earnings for June to date, over last year, averages between $3000 and 
$4000 per day. 

STANDARD OIL CAPITAL is reported to be investigating street railways 
in Sioux City, Omaha, St. Paul, St. Joseph and other western cities, with the 
object of acquiring the properties. 

NEW YORK & QUEENS.—First mortgage 5 per cent. gold bonds to the 
amount of $900,000 on the property of the New York & Queens Gas & Electric 
Company are being offered for public subscription by Wilson & Stephens at 
105 and interest. 

METROPOLITAN STOCK.—It is reported that Metropolitan directors are 
preparing to issue a call to stockholders for a special meeting to authorize an 
issue of $5,000,coo new stock to be given to stockholders on a basis which will be 
equivalent to a cash dividend of about 15 per cent. 

ELECTRO-PNEUMATIC.—Mr. Leopold Wallach, counsel to the Reorgan- 
ization Committee of the Electro-Pneumatic Transit Company, states that the 
company is in a position to obtain some business, and that an assessment is 
proposed to furnish working capital. The amount of the assessment will be 
decided upon this week. 

STATEN ISLAND, N. Y.—Haligarten & Co. have informed holders of cer- 
tificates of deposit for Staten Island Rapid Transit Railroad Company second 
mortgage 5 per cent. gold bonds, issued under bondholders’ agreement of July 
5, 1898, that they will pay to holders thereof $76.87 for each bond represented 
by said certificates, being the equivalent of the interest due July 1, 1898; Jan. 
1, 1899, and July, 1899, on each bond, together with interest thereon at 5 per 
cent. 

STREET RAILWAY MERGER IN NEW YORK.—Last week closed with 
reports and denials of a pending ratification of a plan of merger of Metropolitan 
Street Railway, Manhattan Railway, Third Avenue Railway and Brooklyn 
Rapid Transit, with a total capitalization of $147,000,000. Even those who did 
not regard the step as immediately probable, spoke of it as inevitable in the 
long run, and as likely to benefit the public enormously by the extension of the 
free transfer system. 

METAL MARKET.—As a general thing, there is a scarcity of materials in 
all parts of the metal market, and the second half of the year starts with a range 
of higher prices on such staples as iron and steel. Conditions all favor pro- 
ducers. Copper is a bit duller and steadier at 18 cents, but it is alleged brisker 
buying has begun, which may force it up somewhat. The present price is 
high enough for comfort. Lead is a trifle higher at 4.35 cents. Heavy steel 
rail, Eastern mill, is quoted at $28. : 

NEW CHICAGO STCCK ISSUES.—Two important Chicago institutions in 
crease their capital stock $1,000,000 each July 1. They are the Chicago City 
Railway Company and the Illinois Trust and Savings Bank. Each of these 
will add $1,000,000 to its capital, the new shares going to present holders at par. 
City Railway is worth 284, and Illinois Trust 625, so the “rights” in both cases 
are valuable. The Chicago Telephone Company has just sold about $660,000 of 
its unissued stock, and the Chicago Edison directors have authorized the addi- 
tion of another million to the capitalization of that company. 

MASSACHUSETTS ELECTRIC COMPANIES.—It will probably be some 
time this week before definite figures can be given as to the subscription for 
stock of the Massachusetts Electric Companies. The managers say subscrip 
tions were entirely satisfactory. At a mecting of the Massachusetts Electric 
Companies the following officers were chosen: President, Amos F. Breed; 
vice-president, Charles E. Cotting; secretary, Everett \W. Burdett; treasurer, 
J]. H. Goodspeed. The Executive Committee will consist of Messrs. Gordon 
Abbott, Charles Francis Adams 2d, E. N. Foss, Percy Parker and Philip L. 
Saltonstall. Mr. P. F. Sullivan will be general manager. 

WESTERN UNION,—A financial writer in the New York Press says: “What 
about Western Union Telegraph? Well, the persistence of speculative holders 
will finally be rewarded. ‘There are already on foot negotiations which will 
enable that company and the Postal Telegraph Company to be united to a suf- 
ficient extent to reduce the cost of operating enormously, by abolishing dupli 
cate and superfluous offices and lines. Western Union has a splendid dividend 
paying record, and it is absurd that it should sell at 90, paying 5 per cent. an 
nual dividends. When the telegraph combination is capable of being proved 
to exist Western Union will be above par.” 

NEW YORK THIRD AVENUE.—Stockholders of Third Avenue will meet 
July 19 to consider an increase of capital stock from $12,000,000 to $40,000,000 and 
the stockholders of the Forty-second Stret and St. Nicholas Avenue meet the 
same day to vote on increase of capital stock from $2,500,000 to $7,500,000. ‘*The 
new stock,’’ Edward Lauterbach says, ‘‘will be issued as required to pay for 
improvements and for the extinguishment of the floating debt, which amounts 


to about $10,00e,000, and was created by the purchase of the stocks and secu 


rities of other companies.’’ This will leave no debt excepting the company’s 
bonded debt of $5,000,000, and the bonded debts of the constituent companies. 
The improvements will take in the Third Avenue, the Forty-second Street and 
the Dry Dock, East Broadway and Battery roads and the various lines of the 
Union Railway. The new stock will probably be issued at par. 


NEW HAVEN, CONN.—The prospectus of the Connecticut Lighting & 
Power Company shows plans of considerable amplitude. The sum of $6,000,000 
is to be issued as a blanket mortgage, in 4% per cent. long-time bonds, of which 
about three and a quarter millions are to be used to pay for the Waterbury 
Traction, the New Britain Central & Electric, the Norwalk Street, the Nau- 
gatuck Electric Light, and Housatonic power properties. The sum of $600,000 
is to be used to retire, if possible, bonds of the Greenwich, Stamford and 
Norwalk lighting properties, and $1,000,coo is to be used for building the 
projected great Housatonic dam, near Zoar Bridge, to supply electric power. 
After other expenditures about $750,000 is to be left in the treasury for future 
needs. The amount to be used of the large blanket-mortgage bonds to pay for 
the stock of the acquired companies is not stated. The first mortgage bonds of 
the New Britain and Waterbury properties, stated in the last Railroad Commis- 
sion report as $1,164,0co, will be retired at 104 and interest, as an option in the 


bonds allows. 

STANDARD UNDERGROUND.—The stockholders of the Standard Under- 
ground Cable Company have voted an increase of $500,000 in the capital stock 
of the company. This increases the capital stock of the company from $1,000,- 
000 to $1,500,000. Of the increase $400,000 is to be issued to the present stock- 
holders out of the undivided earnings of the company. The remaining $100,000 
is to be offered to the stockholders for subscription at par. The increase in 
the capital stock is for the purpose of providing means for extending the works 
of the company and to add to the working capital. It is said that it is the 
intention of the company to add to its plant improved apparatus so that it may 
engage extensively in the manufacture of deep water cable. The company, it 
is stated, will then be in a position to bid for the contract for furnishing the 
cable for the proposed line between San Francisco and the Philippine Islands 
of the Hawaiian Islands. At the meeting of the directors, a regular 


by way 
The par value of the stock of 


quarterly dividend of 2 per cent. was declared. 
the cable company is $100 per share. On the market, however, the stock was 
quoted last week at $208 per share. 
Watson, president; Joseph M. Marsh, vice-president and general manager, 
and F. A. Rinehart, secretary and treasurer. The other directors are James H. 
B. Hill, John Moorhead, Jr., Robert Pitcairn, B. F. Jones 


The officers of the company are Mark W. 


Willock, George 
and J. N. Davidson. 

THE WEEK IN WALL STREET.—The present holiday season is neces- 
sarily dull, but there has been a continuous manifestation of strength and 
activity which bodes well for the general conditions of trade and finance in 
the fall. While money is dearer than at this time last year, it appears to be 
so because this country is a creditor in Europe, and has gold to sell. If we 
have good crops this year, nothing can stand in the way of an increase of 
our creditor balance, as manufacturing exports increase all the time. During 
the past week, 2089 shares of Western Union were sold, up to 90/4, with a 
slight gain for the week. Only 900 shares of General Electric were dealt in, 
being steady around 117. On sales of 266,177 shares, Brooklyn Rapid Transit 
ceclined 1!¢ to 1153's. Manhattan Elevated, on consolidation rumors and re- 
ports of the early adoption of electricity, rose 5 points to 118}g, while Metropol- 
itan Street Railway gained 15g on sales of 35,480 shares. In Boston, Amierican 
at 335, Erie Telephone at 98, Mexican Tele- 
phone at 4, Boston Elevated at.103!2. In Philadelphia, Electric Storage Bat- 
tery, preferred, was quoted at 135 bid, 140 asked. Pennsylvania Manufacturing 
Philadelphia Traction roo asked, Union Traction 43%, 
19's. In New York, in ‘‘outside’’ securities, 
102 to 106 common, and 115 to 125 preferred. 


Bell Telephone was quoted firm 


Company 3234 asked, 
Electric Company of America, 
Electric Vehicle was quoted at 
Electric Boat was quoted at 18 to 22 common, and 44 to 46 preferred. 

THE STATE OF TRADE.—In its review of the week Bradstreet’s says: 
‘The closing week of the half year finds special strength and activity in iron, 
the latter industry having at last appa- 


lumber and wool, and woolen goods, 
A feature of interest in this 


rently begun to share in the prevailing prosperity. 
connection is the advancing prices of fine wools abroad, which seems to insure, 
temporarily at least, a foreign market for considerable high-grade domestic 
wool. Manufactured fabrics share in this strength, but manufacturers are not 
credited with having large stocks of raw material. Confidence in a good fall 
trade is evidenced by reports coming from many markets of good orders al- 
ready booked, the volume of such business already done varying from 10 to jo 
per cent. in excess of last year, which, it may be recalled, was quite a satis- 
factory one in this respect. A low ebb may be said to have been reached in 
failures, current embarrassments being the smallest and least important noted 
for many years. For the first six months the total number reported has been 
3049, With liabilities of $50,304,253. This is a decrease as regards number of 21 
per cent. from last year, of 28 per cent. from 1897, and of 34 per cent. from 
1896, while the liabilities are 30 per cent. smaller than they were a year ago, 
;6 per cent. less than in 1897, 52 per cent. less than in 1896, and 10 per cent. less 
than in 1892. In number, in fact, failures are fewer this year than they have 
been for seventeen years past, and the liabilities are smaller than in any year 
since 1881. That current embarrassments are well down to the normal is proved 
by the fact that assets this year constitute only 45.5 per cent. of the liabilities, 
against 50 per cent. last year, 57 per cent. in 1897, and 61 per cent. in 1893. 
Large failures were specially scarce during the second quarter of the year. 
Bank clearings for the week reflect increased speculative interest in New York 
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in a slight gain over those of last week, the total aggregating $1,636,324,137, an 
increase of 1 per cent. over the preceding week, of 41 per cent. over the cor- 
responding week a year ago, of 85 per cent. over 1897, of 92 per cent. over 1894, 
and of 59 per cent. over 1892. 





__ Special Correspondence. 


NEW YORK NOTES. 


TELEPHONE MANUFACTURING.—It was reported around New York 
last week that the consolidation of independent telephone manufacturers, of 
which many details have been given, is subject again to further postponement. 
It had been hoped to close it up by this time, but its consummation is now 
indefinite. 

MR. HARRY PAYNE WHITNEY, who is now president of the New York 
Electrical Vehicle & Transportation Company, has been making rather a sensa- 
tion at Newport with his beautiful automobile Victoria, of Columbia make, with 
seats behind for two footmen. It travels very smoothly, responds admirably to 
his control, and is one of the prettiest electric vehicles in the country. 


INSULATED WIRE DEAL.—Rumor has been freely in circulation the 
last few days to the effect that the consolidation of insulated rubber wire manu- 
facturers is not likely to come off just at present. The exact reason for the 
failure to accomplish it at the present moment is said to be the difficulty of 
getting five of the larger concerns into line on a reasonable basis. 


MR. ISAAC L. RICE, the president of the Electric Vehicle Company, has 
purchased from Gen. Egbert L. Viele the well-known Viele residence at the 
southeast corner of Riverside Drive and West Eighty-eighth Street. The 
transaction is a large one, and a notable feature of it is that the property is 
paid for entirely in cash. The house is a large three-story brick structure with 
stone facings. The high stoop facing on the drive is bounded on either side by 
two white marble sphinxes which draw the attention of the passerby at once. 
Mr. Rice will improve the dwelling at considerable cost, and make it his resi- 
dence. The interesting feature is that rumor attributes to Mr. Rice the inten- 
tion to have the first private automobile stables there to be equipped in this city, 
just as he was the first man in this city to own and operate an automobile for 
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himself. 





PROFESSORS R. H. RICHARDS and H. O. Hofman, of the Massachu- 
setts Institute of Technology, have been in this city for the last few days, 
studying the practical workings of the local electrical and other industrial 
establishments. They were accompanied by ten pupils from the institute. 


——_——__—___4——_ 
OHIO NOTES. 


THE SHELBY ELECTRIC COMPANY, Shelby, Ohio, a few days ago re- 
ceived an order for 3000 lamps from Adelaide, South Australia. 

ELECTRIC STAGE COACHES.—A company is being formed at Canton to 
operate an electric stage coach line from Canton to Congress Lake, a distance 
of 13 miles, 

THE HERBERT ELECTRIC COMPANY, of Dayton, was the lowest bid- 
der and has been awarded the contract for thé electric lighting plant and fix- 
tures for the new post office building at Boston. The bid was $16,000. 

THE CLEVELAND ELECTRIC COMPANY is negotiating with the city 
authorities of Chattanooga, Tenn., for a franchise for a new telephone system. 
Thus far the proposition has been favorably received. The Cleveland Com- 
pany guarantees an independent telephone exchange with cheaper rates than 
are charged by the local company. 

THE COLUMBUS, WINCHESTER & LANCASTER TRACTION COM- 
PANY, with a capital stock of $1,coo,ooo, has applied for incorporation papers 
to operate an electric railway from Columbus, through Groveport, Canal Win- 
chester, Carroll and Lancaster camp ground, to Lancaster. The incorporators 
are Thomas A. Simons, Richard E. Jones, David C. Beggs, Howard C. Parks, 
Franklin D. Simons and F. N. Banderli, of Columbus, and Franklin Post and 
Theodore B. Beatty, of New York. It is the intention of the promoters to ul- 
timately extend the line to Logan and Athens. 

AN EXTENSIVE ELECTRIC RAILWAY SYSTEM.—Messrs. W. W. Haz- 
zard, of Cleveland, president of the Alliance Street Railway Company; C. L. 
Davis, president of the Salem Street Railway Company, and John C. Whitla, 
president of the recently incorporated Alliance, Sebring & Salem Electric Rail- 
way Company, are figuring on an extensive electric railway system to connect 
Canton, Louisville, Mt. Union, Alliance, Johnsons Crossing, Sebring, Beliot, 
Garfield, Damascus, Salem and Lisbon. The western portion of the system will 
be under the control of the Stark County Railway Company, while the eastern 
section will be operated by the Alliance, Sebring & Salem Electric Railway 
Company. 

MR. H. A. EVERETT, president of the United States Telephone Company, 
of Cleveland, which controls the independent lines of Ohio, denies the recently 
published statement that the United States Company had combined with the 
independent companies of Illinois, Indiana and Michigan to oppose the old 
companies. He states that these mentioned have entered into an agree- 
ment for the interchange of business, but have not amalgamated under one 
management. Mr. Everett states that the rates on all lines of the United 
States Telephone Company will be greatly reduced; also that the Cuyahoga 
County Telephone Company, of which he is also at the head, will cut the pres- 
ent rates for Cleveland in two. The last mentioned company has a franchise 
to operate throughout Cleveland, and is rapidly putting in lines. 
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INDIANA NOTES. 


GAS EXPLOSION.—An explosion of natural gas under the boilers in the 
power house of the Muncie Street Railway Company, on June 22, caused con- 
siderable damage. 

STOCK PLACED.—The Home Telephone Company, of Richmond, which 
is now constructing its system, announces that its issue of $100,000 bonds has 
all been taken, and that there is no stock on the market. 


A 60-MILE ELECTRIC RAILWAY PROJECTED.—The Springfield Street 
Railway Company has decided to build an electric line from Springfield to 
Hillsboro, by the way of Cedarville and Jamestown. The road will be about 60 
miles long. 

IRVINGTON-KNIGHTSTOWN CONTRACT LET.—The contract for the 
construction of the electric railway from Irvington to Knightstown, via Green- 
field, was let on June 23, to the Greenfield Construction Company. The sec- 
tion between Irvington and Greenfield will be the first built, and will be in op- 
eration by fall, and will come into Indianapolis on the local company’s line. 

A TELEPHONE WAR.—The Central Union Telephone Company, failing in 
its purpose to buy the local exchange at Greenfield, offering $10,000 therefor, is 
circulating a petition to secure subscribers to a new telephone exchange, 
which will connect with the Central Union lines at Indianapolis and other 
Indiana cities and its long distance connections. This move will, it is thought, 
precipitate a telephone war at Greenfield. 

ELECTRIC RAILROAD COMPANY INCORPORATED.—The Muncie, 
Anderson & Indianapolis Street Railroad Company has filed articles of incor- 
poration with the Secretary of State, with a capital stock of $2,000,000. The 
directors of the company are G. F. McCullough, W. C. Sampson, C. L. Henry, 
E. C. Carpenter and J. A. Van Osdal. The articles state that an electric road 
will be built from Muncie to Anderson and thence to Pendleton, Fortville, 
Middletown and Indianapolis. 

NEW GENERAL MANAGER.—The Boston capitalists, Messrs. Lee, Hig- 
ginson & Co. and Stone & Webster, who secured control of the Terre Haute 
street railway plant, have selected Mr. Guy E. Tripp, of Boston, as general 
manager. The old employees will generally be retained, and the working force 
will not be materially altered. The company has been reincorporated under 
the name of the Terre Haute Electric Company. The new directors are: J. T. 
Beasley, J. G. McNutt, W. R. McKean, Demas Dennig and John E. Lamb. 
Mr. Tripp contemplates extending the lines within the city, and promises to 
begin the construction of the Brazil interurban line at once. 

A NEW TELEPHONE SCHEME.—The managers‘ of the Central Union 
Telephone Company, in Wabash, Ind., and adjoining counties are trying to in- 
terest the farmers in a scheme to secure cheap rural service. They propose 
to have farmers in a wide area organize and build the lines, establish a central 
station at one of the residences, and employ a lineman to keep the lines in 
The Bell people will rent the long distance instruments at $5 per year 
lf the 





repair. 
each, and for a trifle first-class exchange service could be supplied. 
farmers wish to connect with a county seat, they can run a line to the city, 
and at a small outlay for each conversation use the city lines. In case the 
farmers do not care to build the rural lines themselves, the Central Union, if a 
contract for a reasonable period is made, will put in the toll lines and charge 
for the use of the lines and the instruments. The proposition is regarded 
favorably by the farmers, and it is predicted that before the end of another 
year few substantial landowners in this vicinity will be without telephones. 


a acai vs 


CHICAGO NOTES. 


THE CHICAGO TELEPHONE COMPANY has purchased a lot on the 
west side of Union Avenue, on which it proposes to construct a fireproof tele- 
The building will be three stories high, of pressed brick, and 
The plant and equipment will involve a total outlay of 





phone exchange. 
will cost about $30,000. 
$125,0c0. 

MESSRS. FORTUNE BROS., 225 Des Plaines Street, Chicago, have placed 
an order with the Western Electric Company to equip their buildings with an 
electric light plant. All of the material will be of Western Electric manufac 
ture, and the work will be installed by the construction department of that 
company. 

AN UNDERGROUND RAILWAY.—An ordinance has been introduced in 
the City Council asking for a 94-year franchise to be given to the Chicago Sub- 
way, Arcade & Traction Company. This company, it is said, has a capital stock 
of $250,000,cco, and is backed by the same New York capitalists who recently 
acquired Mr. Yerkes’ street railway interests here. The ordinance provides for 
an electric railway system to traverse the city, more than 25 feet underneath 
the surface of the principal streets. Cars will be carried through a tunnel 18 
feet wide and 13 feet high. The company offers to give the city what amounts 
to 5 per cent. of its net receipts and an option for municipal ownership at the 
The construction of the tunnel, its stairways and approaches 


end of 30 years. 
The city is also to have the right to use 


will be of an ornamental character 
the tunnel as a conduit for its electric wires. 

MR. E. H. BALL, secretary, treasurer and general manager of the Chicago 
Lelting Company, made a business trip to the south recently in the interest 
of his compeny. His visit was eminently successful, judging from the orders he 
brought back. The business of this company has been increasing so rapidly of 
late that it has been compelled to run its factory to its utmost capacity. Mr. Ball 
recently secured for his company the services of Mr. B. F. Horsting, favorably 
known in the belt business as secretary and treasurer of the old Munson Belt- 
ing Company. Mr. J. H. Shay, who was so long with the Munson Company, 
has also gone with the Chicago Belting Company, as already noted in these 
columns. Another man Mr. Ball has secured for his company is George Con- 
ger, who had charge of the Chicago factory of the Munson Company. The 
Chicago Belting Company is one of Chicago’s progressive concerns and the 


success with which it is meeting is well merited. 











68 ELECTRICAL WORLD ano ENGINEER. 


STORAGE BATTERIES FOR AUTOMOBILES.—Mr. J. K. Pumpelly, of 
this city, has recently been granted patents on improvements in storage bat- 
teries. He uses lead jars, and, with other modifications, he states he can 
make batteries at greatly reduced cost. The lead cells weigh two pounds more 
than rubber cells, but this additional weight is compensated for. He has just 
finished a set of 44 cells for automobile work, which complete, ready for use, 
weigh 900 pounds. It is calculated that they will drive a vehicle 60 miles. The 
plates are said to have great endurance. The active material weighs more than 
the lead support. Mr. Pumpelly is one of the pioneers in this line of work, 
having been engaged in the storage battery business since 1888. Mr. Porter, 
who is associated with Mr. Pumpelly, is also an old-timer, and the two gentle- 
men have made many improvements in storage batteries. 


——_>—___—__—__——_- 
WISCONSIN NOTES. 


THE FOND DU LAC STREET RAILWAY & ELECTRIC COMPANY 
opened its line to the public on June 25. 

THE MILWAUKEE RAILWAY block signal system, operated by teleg- 
raphers, has been placed at all the important crossings of the line in this 
city, and will be in regular operation day and night. 

VOTED FOR A MUNICIPAL PLANT.—Oconomowoc recently held a spe- 
cial election, and about eight-ninths of the votes were in favor of purchasing 
the local electric light plant and issuing electric light bonds. 


THE FORMAL OPENING, on July 10, of the Chicago & Milwaukee Elec- 
tric Railway will make it possible for a person to start from Hammond, Ind., 
or Blue Island, IIl., and ride in electric cars all the way to Waukegan, and 
this journey of fifty miles may be extended to Milwaukee, as soon as a gap of 
about fifteen miles is filled in, connecting the Milwaukee, Racine & Kenosha 
electric line, running from Waukegan to Kenosha. 


THE MILWAUKEE ELECTRIC COMPANY, 296-298 Reed Street, has 
its shop fairly completed. It has been busy getting out a machine of each 
size it proposes to manufacture, and so far has about six sizes completed. It 
will manufacture for the present the following sizes: Slow speed, 1-hp to 20- 
hp; medium speed, 1%4-hp to 3o-hp. The machines are of the four-pole type, 
and so constructed as to be used on floor, wall or ceiling. The company states 
that it has encouraging prospects for a rushing business. 


OSHKOSH.—The committee of the Board of Trade of this city, which has 
the matter of inducing the promoters of the electric railroad line from Stevens 
Point to build to this city, met with the promoters June 23, and were given 
three propositions to work upon. The promoters want a tract of land sufficient 
for terminal purposes. This includes depot, grounds, car-shop grounds, switch 
yards and sites for necessary freight warehouses. The second proposition is 
for the city to raise money enough, and give it to the promoters to make the 
purchase of the land, or a third proposition, for the city to raise bonds, to be 
taken by the promoters to be negotiated. The question is now in the hands of 
the committee. It will investigate and report upon which of the propositions 
to accept. 


—_ > 
ST. LOUIS NOTES. 


EXTENDED TELEPHONE SERVICE.—The Bell Telephone Company has 
plans under way to extend its telephone service to various points in this 
neighborhood. 

ALTON LIGHTING PLANT.—The mayor has signed the ordinance passed 
by the Alton City Council granting a franchise for the construction of an elec- 
tric light plant, to Walter L. Waples and George R. McMillan. These gentle- 
men say they will construct a complete heat, power and light plant at once, 
using it for commercial purposes. 

TO MERGE POWER HOUSES.—The Missouri Railway Company has se- 
cured a permit for the erection of a large building in connection with the Lin- 
dell power house at Park and Vandeventer Avenues. The building will be one 
story high, 114 by 155 feet. It is to cost about $60,000. This means the merging 
of the power houses of all lines into two, one of which is to be at the location 
mentioned above and will supply half of the entire St. Louis system. 

ANOTHER SUBURBAN RAILWAY.—The Illinois & Mississippi Valley 
Terminal Railway Company, with headquarters at Alton, IIl., and a capital 
stock of $100,coo, was licensed ‘last week to incorporate. The road will run 
from Alton to Edwardsville, East Alton, Granite City, in Madison County; 
East St. Louis, O’Fallon, Beileville and Carondelet in St. Clair County. The 
incorporators and first Board of Directors are William Elliott Smith, George 
W. Lewis, Charles Lewis, R. H. Lewis and Harry Ferguson, of Alton. The 
purpose is to operate cars by electricity. 

ELECTRIC BELT LINE.—The County Court of St. Louis County, at Clay- 
ton, has reconsidered its action of a few days ago when at a special session it 
granted a blanket franchise for a belt electric railway line around the city from 
Jefferson Barracks on the south to Chain of Rocks on the north, to Harry 
E. Wagoner, James C. Jones and Ackman Welch, of St. Louis. It is claimed 
that the indefinite description of the proposed route, the unrestrained use of 
the county roads, the length of time given the promoters in which to complete 
the line, and lastly the fact that the promoters are not known in the county, and 
not incorporated as a railroad company, and that they, or whoever they repre- 
sent, give the court no guarantee of their good faith and purpose or their abil- 
ity to construct and operate the line. 

FINAL PAYMENTS MADE.—The final payments on the Lindell and Mis- 
souri street railway systems were made last week by Messrs. Brown Bros. & 
Co., of New York. The various lines of these systems were purchased several 
months ago by the syndicate and a first payment of $30 a share was made at 
the time. The price paid for the Missouri lines was a little over $192 a share. 
For the Lindell lines $170 a share was paid. Payments for the Lindell stock 
The total amount due on this stock was $3,360,000—2400 


were made last week. 


VoLt. XXXIV. No. z 


shares at $140 per share. The amount due on the Missouri stock was $3,729,450" 
—23,000 shares at $162.15 a share. Messrs. Brown Bros. are now sole owners of 
the two systems. The final payments on the Union Depot system are due 
on or before July 1. Final payments on the Peop'e’s line are not due until: 
fall. 

—_—_——____—__+ 


PACIFIC COAST NOTES. 


THE SAN FRANCISCO FIRE AND POLICE TELEGRAPH SYSTEM, 
William R. Hewitt, superintendent, recently commenced laying underground’ 
mains on Third Street, in accordance with the policy of putting the wires under 
ground as soon as practicable. 

THE SUNSET TELEPHONE & TELEGRAPH COMPANY recently 
commenced building a new telephone line from Chehalis, Wash., to South 
Bend, a distance of about 60 miles. There will be way stations at Adria, Dry- 
ard, Pe Ell, Frances, Holcomb, Wiilapa and Menlo. 

ELECTRIC POWER FOR THE COMSTOCK MINES.—It is probable 
that an attempt will be made to utilize the water flowing from Donner Lake, 
Nev., to supply electric power for the Comstock Mines, as the distance is not 
very great. The lake is on the property of the Sharon estate, and negotiations: 
have been proposed for the use of the water right. 


a 
CANADIAN NOTES. 


THE LUNEN GAS COMPANY, of Lunenburg, Nova Scotia, has changed 
its lighting system from direct current by steam to alternating current by 
water power, and is offering for sale its direct current plant. 


THE MONTREAL & SOUTHERN COUNTIES ELECTRIC RAILWAY 
COMPANY has had surveyors employed at work for some time on the south 
side of the St. Lawrence, laying out routes. The company is now about to 
commence work on the first section of its system to connect, for the present, 
with the Grand Trunk Railway at St. Lambert. 


THE ANNUAL MEETING of the Ottawa Electric Light Company was 
held on June 26. The annual report of the directors stated that the revenue 
from all sources for the past year was $161,615, and there was a surplus of 
$48,246. The total value of the plant of the company is placed at $1,209,438. The 
revenue was much larger than last year, despite the fact that the price of 
electric light was lowered 20 per cent. The number of incandescent lights now 
supplied to Ottawa by this company alone is 77,255, together with 621 arc 
lights, 23 heaters and 103 motors. 

THE ROYAL ELECTRIC COMPANY, of Montreal, Quebec, is now using 
the water power of the Richelieu River at Chambly. The work, which has 
been going on for more than two years, has just been completed. In anticipa- 
tion of this, the company has for some time been making contracts at a sub- 
stantial decrease over the old rates. The undertaking is said to be one of 
the largest and best of its kind, not alone in Canada, but of the entire world. 
The character of the machinery throughout is of the most modern and ad- 
vanced type. It has been the common idea that the electrical machines at 
Niagara are the largest, but now, not only has Montreal the largest machines, 
but they were also made in the local shops of the Royal Electric Company. 
The company proposes, before operating the water power continually to serve 
the requirements of Montreal, to subject the entire works at Chambly, the 
connecting lines and the receiving apparatus in the city to the utmost possible 
test, and will occupy the next few weeks in the work of testing. An illustrated 
description of this plant was published in THe ExectricaL Wortp AND En- 
GINEER, June 3. 


General Hews. 
THE TELEGRAPH AND TELEPHONE. 


FRANKFORT, KY.—Incorporation papers have been filed by the Owings- 
ville Telephone Company, of Bath County. The capital stock of the company 
is fixed at $2500. The service will be local only. 


BELL TELEPHONE.—The net output of Bell telephones for the month 
ended June 20 was 45,731 instruments, as compared with 14,321 in 1898. The net 
output since Dec. 20 is 249,289, and the total outstanding is 1,374,539. 


SALEM, OHIO.—The Columbiana County Telephone Company has been or- 
ganized to operate a telephone system. The capital stock is $200,000. The incor- 
porators are S. C. Thayer, W. D. McKeefrey, G. S. Walters, W. C. Morrow 
and M. S. Hawkins, all of Salem. 

HAMILTON, OHIO.—The American District Telegraph Company has been 
organized here to do a messenger service business. The capital stock is $10,000. 
The incorporators are I. H. Miller, A. B. Clark, R. E. Miller, L. A. Iveton 
and C. E. Page, all of Hamilton. 

PEORIA, ILL.—The Brimfield Telephone Company has filed incorporation 
The capital stock of the company is $500, and the board of directors 


papers. 
C. F. Dungan, A. A. Knapp, J. H. 


includes the following named gentlemen: 
Carson, W. L. Wiley and H. O. Cady. 
JERSEY CITY, N. J.—The United States Telephone Company has been 
incorporated in New Jersey. The purpose of the company is to manufacture 
electrical apparatus of all kinds. The capital stock is $125,000, and the incorpora- 
tors are Oscar L. Lefferts, Oscar A. Enholm and John W. Hutchinson, Jr. 
ELIZABETH, PA.—The Elizabeth Telephone Company has been incorpo- 








Jury 8, 1899. 


wated to conduct a telephone and telegraph business. The capital stock is 
$scoo, and the incorporators are E. P. Van Kirk; W. P. Wylie, A. F. Peaire, 
A. D. Pierce and A. J. Walker, all of Elizabeth. 

MILLERSBURG, PA.—The Susquehanna Telephone & Telegraph Company 
has been organized here, with a capital stock of $5,000. The incorporators are 
J. E. Kahler, F. W. Lenker, of Killinger; E. H. Leffler, J. H. Rowe, M. Ulrich, 
of Millersburg; E. E. Koppenhaver, H. M. Bonawitz, G. M. Lenker, of Rife, 
Pa. 

JOLIET, ILL.—The Northwestern Telephone Company has been granted a 
25-year franchise in this city. The company. will operate in competition with the 
Chicago Telephone Company here. It will pay the city $1 a year for each 
telephone, the mininum sum being $5co. All of the city departments are to re- 
ceive free service. 

NEW HAVEN, CCNN.—The Southern New England Telephone Company 
has made another reduction of rates between places in this state not exceeding 
about 12 miles apart. The former rate of 25 cents for five minutes’ conversa- 
tion during the day has been reduced to 15 cents. The rates for longer dis- 
tances remain unchanged. 

BLOUNTSVILLE, TENN.—The Holston Telephone Company has been or- 
ganized here and incorporated under the Tennessee laws. ‘The object of the 
company, which has a capital stock of $1000, is to construct and operate a 
tc.ephone system. The incorporators are J. C. Henry, J. B. Wolf, E. E. Wolf, 
L:. J. Burkey, W. C. Webb, all of Blountsville. 

ALBANY, N. Y.—Articles of incorporation of the Glen Telephone Company 
of Montgomery County, with a capital stock of $10,000, have been filed with 
the Secretary of State. The company’s headquarters will be in Glen. The direc- 
turs are J. S. Glen Edwards, A. Marshall Burt, A. Andrew Turnboul, Jacob 
\\. Shelp, Edward Edwards, of Glen; Howard A. De Graff, of Fonda, and 
Edward C. Evans, of New York. 


WORCESTER, MASS.—The Worcester Telephone Company has filed a cer- 
tificate of incorporation, with a capital stock of $200,000. The purpose of the 
urganization is to buy or otherwise acquire, construct, lease and operate tele- 
pone and telegraph lines within the State of Massachusetts. The officers are 
Ifenry F. Harris, president; William P. Searles, treasurer, and these two with 
Henry S. Pratt constitute the directorate. 


MANCHESTER, N. H.—The stockholders of the new telephone line to be 
built between this city and Salisbury, have perfected their organization and the 
© mpany has been styled the Kearsarge Telephone Company. The general 
management of the company will, for the present, be in the hands of Messrs. 
\\ illiam W. Burbank, Frank Dunlap and E. N. Sawyer, of Salisbury; G. H. 
Davis, of Tilton, and Charles S. Foote, of Penacook. 

SYRACUSE, N. Y.—The Syracuse Telephone Company has been organized 
to construct a telephone line to all points in Onondaga County, including the 
City. of Syracuse. The capital stock is $450,000. The incorporators are J. J. 
Jermyn, John L. Wentz, and Frank H. Jermyn, Scranton, Pa.; George C. 
Wentz, Drifton, Pa.; Edward Barneman, Ernest L. White, Manning C. 
Palmer, Arthur R. Peck and H. W. Piumb, Syracuse. 

SALINA, KAN.—The Kansas & Missouri Telephone Company is making 
preparations for extensive improvements and expansion in Kansas during the 
summer. It will extend its lines from Paola to Fort Scott and thence to Iola. 
Another line will be built from Emporia to Newton. A line will be constructed 
from Wichita to Augusta and thence to Eldorado, and other lines will be built 
from Wellington to Harper and Anthony; from Saline to Hutchinson and from 
Abilene to Minneapolis, Lincoln and Beloit. 

PITTSBURG, 
states that ‘it has orders for over 1000 telephones which it cannot fill. 
mand for instruments comes from all parts of the district covered by the com- 
pany’s service. The Central Company has been steadily growing during the 
past few years and its inability at the present time to meet the demand for 
telephones is stated to be due to the crowding of orders with the wire and 
electrical apparatus manufacturers, who are unable to keep up with the demand. 

NEW BEDFORD, MASS.—The Board of Public Works has granted a 
franchise to the Automatic Telephone Company of New Bedford, with $100,000 
capital. The officers are: President, F. T. Akin, of F. T. Akin & Co.; treasurer, 
Frederic Taber, president New Bedford Safe Deposit & Trust Company; clerk, 
A. E. Perry, of Knowlton & Perry. The Strowger Automatic Telephone system 
will be used. ‘This was investigated by Mayor C. S. Ashley and Samuel C. 
Hunt, who went as far as Augusta, Ga., to see the actual working of the sys- 
The company is authorized to put its wires both under ground and over- 
Between 400 and 500 


PA.—The Central District & Printing Telegraph Company 
The de- 


tem. 
head. 
subscribers have been secured. 

NEW ENGLAND TELEPHONES.—There seems little doubt that the tel- 
ephone consolidation in Massachusetts, by which the New England Telephone 
& Telegraph Company will absorb the Southern 
Company, will soon reach a successful culmination. 
New England Company, docs not deny that negotiations are under way, but 
said he could give no details about it at present. The Southern Massachusetts 
Company operates under Bell patents in New Bedford, Fall River, Taunton 
and contiguous territory. It is believed in telephone circles that the New 
England Company is seeking to connect the entire telephone business of 
New England, and will in time secure control of the Providence and Southern 
New England Companies. The present purchase will give to the New England 
Company control of the entire telephone business of New England, with the 
exception of Rhode Island and Connecticut territory. The company offers to 
the Southern Massachusetts stockholders four shares of its stock for every 
three shares of Southern Massachusetts. 1t is thought that the deal will be 


The engineering work will commence at once. 


Massachusetts Telephone 
President Sherwin, of the 


ful!y consummated in a few days. 





-—_—<+-—— — 


ELECTRIC LIGHT AND POWER. 


SPENCER, MASS.—The Citizens’ Gas & Electric Light Company has been 
The officers are Erastus Jones, 





organized here, with a capital stock of $60,000. 


president; F. A. Drury, treasurer. 
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CHELSEA, VT.—The Chelsea Electric Light & Power Company has been in- 
corporated, with a capital stock of $10,co0o, by W. F. Davis, E. D. Burnes, Viola 
Davis, Chelsea; H. M. Dufur, Waterbury; C. F. Smith, Topsham. 

FORD CITY, PA.—The Ford City Electric Light, Heat & Power Company 
has been organized, with a capital stock of $1000. The incorporators are W. G. 
Heiner, Kittanning; A. Greenbaum, R. Nysmith, W. H. Schaefer and P. F. 
Moss, Fort City. 

OMAHA, NEB.-—-It is stated that the building of a large power plant for the 
purpose of supplying this city with electric power at low cost is in contempla- 
tion. General B. N. King, of Dayton, Ohio, is associated with a number of 
New York and London capitalists in the enterprise. 


DUBOIS, PA.—The Dubois Electric Company has been chartered in Harris- 
burg to supply light, heat and power. The capital stock is $42,000, and the in- 
corporators are J. E. Dubois, F. W. Hetfield, W* Osborn, M. I. McCreigh, W 
C. Pentz, all of Dubois, and S. W. Robinson, of Punxsutawney. 

EAST RADFORD, VA.—The Radford Electric Light & Power Company’s 
plant has been sold to Mr. George L. Carter, president of the Virginia Iron, 
Coal & Coke Company. Mr. Carter also purchased a five-years’ lease of the 
electric railway plant. He will place the property in good running order. 

CAVENDISH, VT.—The Vermont Electric Light & Power Company has 
been organized here, with a capital stock of $100,c00. The company will erect 
a dam across Biack River. The incorporators are E. G. White, C. E. Ongley 
Nellie E. Whitcomb, Nellie C. White and C. W. Whitcomb, all of Cavendish. 

ALBANY, N. Y.—Superintendent Partridge, of the State’ Department, has 
granted the application of the Hudson River Power Transmission Co. for per- 
mission to erect poles and string wires on the berme bank of the canal between 
Mechanicville and Albany, a distance of 20 miles. The company will furnish 
electricity for lighting and power purposes. 

MINNEAPOLIS, MINN.—The Minneapolis Electric Light & Power Com- 
pany has filed a petition for dissolution. The company had a capital stock of 
$50,000, all issued. For the past five years it has transacted no business except 
to transfer certain shares to the Minneapolis General Electric Company, which 
it held, and to order a distribution of the proceeds. 

UTICA, N. Y.—The Utica Electric Light Company, the Utica Electric Manu- 
facturing & Supply Company and the Trenton Falls Electric Light & Power 
Company. The operations of the company will be in the cities of Utica and 
Rome, and in Oneida and Herkimer Counties. The capital stock is $1,000,000, 
and the directors are Joseph Fox, of New York; William G. Phelps, of Bing- 
hamton, and Henry D. Pixley, Daniel N. Crouse, T. S. Griffiths, M. J. Brayton 
and William E. Lewis, of Utica. 


NEW ORLEANS, LA,—The new power house of the Merchants’ Electric 
Light & Power Company will be a thoroughly modern structure and will be 
equipped with best apparatus. The Western Electric Company, of Chicago, has 
the contract for the electrical equipment. The building will be fireproof. The 
boilers will be of 1500-hp. There will be two Stanley generators of 600-hp each 
and one of 3co-hp. ‘These will supply an alternating current which will be 
conveyed to a substation, where it will be converted into direct current by 
means of rotary converters. 


_——_$ — 
THE ELECTRIC RAILWAY. 


YOUNGSTOWN, OHIO.—The Mahoning Valley Traction Company has 
been incorporated to build and operate an electric railway. The capital stock 
is $10,000, and the incorporators are C. E. Sanders, C. C. Owens, W. B. Whit- 
ing, A. M. Snyder, W. M. Duncan, all of Youngstown. 

MARSHALL, MICH.—The dam at Ceresco will be raised 14 feet and an 
electric plant will be established there to furnish power for the Battle Creek, 
Kalamazoo & Gull Lake Electric Railway. Mr. C. P. Frisbee, promoter of the 
Kalamazoo River Electric Company, is interested in the enterprise. 

NEW YORK, N. Y.—The Manhattan Elevated Railway Company, it is 
stated, is contemplating the extension of its lines toward Fordham, in Bronx 
Borough, with the probability of further extension in the near future to the 
territory lying north of that place. In line with this work the railway com- 
pany recently acquired some property in that section of the city to be used as 
a terminal. 

WHEELING, W. VA.—The strike of the employees of the Wheeling 
Railway Company, which was begun two months ago, was settled on June 24. 
The men struck for 20 cents an hour and nine hours per day. They went back 
to work on the basis of 18 cents an hour, with eleven hours constituting a 
day’s work. The strike cost the city, the men and the company several hun- 
dred thousand doliars. It was at first characterized by much disorder, which 
was stopped, in a measure, by an injunction issued by the United States 
Court. 
been filed for personal injuries alleged to have been caused by the employment 


About $100,000 worth of damage suit cases against the company have 


oi new men as motormen. 


———_——_—__—_—__4—_—- 


PERSONAL. 


MR. J. 


Engineering Company, of England, is on a visit to this country, and is now 


B. BRAITHWAITE, chairman and managing director of the Brush 


making a trip in the Far West. 
MR. L. J. 


making a professional tour of the United States as far as the Rockies, and in- 


STEELE, electrical engineer of Verity’s, Limited, of England, is 
cluding Canada. He has been greatly interested in the work at Canada. 

MR. JOHN W. MACKAY has caused a notice to be given out flatly con- 
tradicting the report that he is in any way interested in or sponsor for inde- 
pendent telephone work now being pushed in some of the Western States. 
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MR. A. E. LEVIN, at one time connected‘ with Brown, Boveri & Co., of 
Switzerland, and an associate member of the English Institution of Electrical 
Engineers, is visiting the United States and inspecting some of the larger 
plants. 

MR. SAMUEL INSULL has been a visitor to New York the past week. He 
has fairly well recovered from his injuries caused bya runaway cab horse, but 
the accident might have been very serious. As it was, Mr. Insull was cut and 
bruised from head to feet. 

MR. V. KISKEVICH, electrical engineer of the Russian-Chinese Eastern 
Railway, with Mr. V. Kashevnikoff, of Charbin, Manchuria, its chief engineer, 
has been in New York and other cities buying a large quantity of railway 
supplies and machine tools. 

SIR W. H. PREECE has now had the freedom of the Borough of Carnavon 
conferred on him. The old town is his birthplace. The honor thus bestowed 
is probably unique for an engineer, and goes usually to celebrated soldiers and 
sailors after a victory. Sir William has well earned the high distinction all the 
same. 

MR. J. J. NATE, of the Standard Telephone & Electric Company, of Mad- 
ison, Wis., has availed himself of a little leisure to make a trip East, spending 
part of last week in New York. He speaks most hopefully of the independent 
telephone movement, and estimates the number of ‘“‘opposition’’ exchanges at 
not far short of 3000. His company has equipped a great many of them. 


MR. J. DE CORDOVA, editor and publisher of the Daily Gleaner, of 
Kingston, Jamaica, West Indies, has been making a study of the electric 
railroads in this country. An idea is afoot that it might be well to utilize 
some of the water powers of the island in operating the whole or part of the 
present steam railway system. Considerable expenditure would be invoived if 
the plan were feasible. 

SPRAGUE ELECTRIC COMPANY.—A very important change has oc- 
curred in the personnel of the Sprague Company, Mr. E. H. Johnson having 
cabled from Europe his resignation as vice-president and general manager, as 
he intends staying there for some time. In his place Mr. John E. Searles, 
formerly one of the sugar magnates, president of the American Cotton Com- 
pany and vice-president of the International Trust Company, has been elected 
vice-president, with the idea that he shall give active attention to the affairs 
of the corporation. President Chandler has retired to his home in Vermont, 
seriously ill from overwork, so that a large amount of responsibility falls to 
Mr. Searles’ share at this juncture. 


na +> ae 
LEGAL. 


A NEW YORK SUBWAY SUIT.—A suit was begun last week in the New 
York Supreme Court by service summons to prevent the Metropolitan Railway 
Company from using electricity carried through conduits along its surface 
railway tracks for any purpose other than operating its cars. The suit is 
brought in the name of William H. Reiger through his lawyers, James, Schell 
& Elkus. As a matter of fact it is said to be a phase of the struggle between 
the Standard Oil on one side and the Whitney-Brady-Elkins-Widener syndicate 
on the other. The Metropolitan had practically consummated a lease to the 
New York Heat, Light & Power Company, by which the latter would pay to 
the Metropolitan $1,000,000 a year for surplus electricity and the use of the 
conduits. ‘Ihe Consolidated Gas Company is said to be behind the suit. 


SS 
OBITUARY. 


GILBERT H. BLODGETT, secretary and general manager of the Mason 
Telephone Pay Station Company, died at his residence in Ludington, Mich., 
Wednesday evening, June 21, aged 43 
years. Mr. Blodgett has for many years 
been one of the leading attorneys of 
northwestern Michigan, and continued 
the practice of his profession up to the 
time of his death. Less than a year 
ago hé became interested in the Mason 
Company as a stockholder and soon 
afterward was elected to the position 
which he held at the time of his death, 
and, although unable to give his entire 
attention to the management of the 
concern, his energy and - up-to-date 
business methods have done much to 
place the company on a_ permanent 
business basis. In his death the Ma- 
son Telephone Pay Station Company 
loses one of its strongest men. His 
knowledge of telephone affairs, coupled 
with his legal attainments, enabled him 
to direct the affairs of the company 
with the certainty that comes only 
Deceased had a large circle of 








THE LATE G. H. BLODGETT. 


from large experience and business capacity. 
acquaintances, who will mourn his death. 


Trade and TMndustrial Hotes. 


THE ZIEGLER ELECTRIC COMPANY, 141 Franklin Street, Boston, 
Mass., reports that it is enjoying large sales of its voltmeter. This instrument 
has become quite popular. It is guaranteed to be reliable and accurate. 

ARMOUR & CO., Chicago, Ill, after having made a thorough three-months’ 
competitive test of twelve makes of alternating inclosed are lamps, awarded 
the contract to Gates & Randolph, Chicago, for 200 Sterling lamps on the points 


of best light, least noise, easiest trimmed, longest life. 


VoL. XXXIV. No. 2. 


THE BROWN ELECTRIC COMPANY, of Little Rock, Ark., has filed 
articles of incorporation. The company proposes to carry on an electrical busi- 
ness. Its capital stock is $30,000, and its officers are George M. Heard, presi- 
dent; W. M. Kavanaugh, vice-president; Milton Hill, secretary and treasurer. 


THE LESCHEN-MACOMBER-WHYTE COMPANY, Chicago, _ re- 
ports a remarkable increase in business. It has just received the following 
large orders from Wisconsin that were shipped within six hours after receipt 
of same: 10,000 feet of galvanized strand and five miles of galvanized guy 
clamps and weatherproof wire. 

THE MANHATTAN GENERAL CONSTRUCTION COMPANY, manu- 
facturer of the Manhattan enclosed arc lamps, has removed to its new factory 
at Plane and Orange Streets, Newark, N. J., where its general offices are also 
located. The Manhattan Company, however, retains a sales office at its old 
address, Room No. 814, Bowling Green Building, No. 11 Broadway, New York. 


THE CLEVELAND TWIST DRILL COMPANY, Cleveland, Ohio, is 
puilding a large power plant which will be equipped with the most modern 
boilers, engines, stokers, coal and handling conveyors and a complete electrical 
equipment. The company is equipping its plant with electric motors. The ir- 
regular form of the factory plant renders the use of electric power more econom- 
ical than any other. 


THE RARITAN ELECTRIC MFG... COMPANY, has been incorporated 
at New Brunswick, N. J. This company is the successor of the Beacon Lamp 
Company. It is capitalized at $150,000, half of which is preferred stock, paying 
a guaranteed dividend of 7 per cent. annually. The incorporators, all of whom 
are residents of New York City, are Albert H. Gleason, Herbert Watriss and 
W. Russell Osborn. As we go to press it is reported that the factory has been 
destroyed by fire. 

THE SIEMENS & HALSKE ELECTRIC COMPANY, Chicago, III., states 
that the recent report to the effect that it would devote its factory to the 
exclusive manufacture of automobile motors is erroneous... The company is 
manufacturing electrical apparatus of all kinds—railway generators, motors, al- 
ternating apparatus, transformers, meters, arc apparatus, etc., and all orders will 
receive the best of attention. 


NEW ZEALAND.—tThe Council of Rangitikei County, New Zealand, has 
placed an order with the Berlin Iron Bridge Company, of East Berlin, Conn., 
for a highway bridge, consisting of a single span of 204 feet, designed to carry 
a distributed load of 1500 pounds per lineal foot, or a road engine weighing 
4o tons. The bridge will be a pin-connected structure on account of the 
ease and facility with which this class of work can be erected in the field. 


MESSRS. J. B. COLT & CO., New York, whose “Criterion” acetylene gas 
generators are used and indorsed by the United States Government, have re- 
cently received some substantial orders from Uncle Sam for acetylene search- 
lights for the Signal Service. This apparatus was first tested by the Govern- 
ment experts during the late Cuban war, and signaling was successfully done 
at a distance of 45 miles at night, far surpassing in general efficiency, it is 
claimed, anything of that nature heretofore used. 

THE ELECTRIC APPLIANCE COMPANY, o2 and 94 West Van Buren 
Street, Chicago, is making a special point of the fact that it is manufacturing its 
own telephones. It felt from the beginning of the independent telephone busi- 
ness that it wanted to have only the best apparatus, and to be absolutely sure 
that it should get the best it has been manufacturing its own goods with the 
greatest possible care. The large volume of its business indicates very clearly 
the wisdom of the policy the company has followed up in this matter. 


TROTTER’S MONA COMMUTATOR COMPOUND, manufactured by the 
Mona Manufacturing Company, 65 West Broadway, New York, is claimed to be 
the most efficient lubricator for carbon, leaf or gauze wire brushes, and is 
said to be used by many of the largest and most important electric plants in 
the United States and Germany; also in Canada, England, France, Russia, 
Italy, New Zealand, Queensland and in nearly every part of the civilized 
world. A sample will be sent free by addressing Messrs. Goldmark & Wal- 
lace, 121 Worth Street, New York City. 

THE FISCHER EQUIPMENT COMPANY, of Chicago, has received an 
order from Frederick Loeser & Co., of Brooklyn, N. Y., for a number of auto- 
mobile delivery wagons, to be finished at the earliest possible moment. This 
is the first order of the kind for Brooklyn, it is believed, received by builders 
of electric vehicles. Frederick Loeser & Co. believe the crude experimental 
stage of the self-propelled carriage to have passed, and have not hesitated to 
back their faith by investing a large sum in harnessing the new convenience to 
their up-to-date system of doing business. 


“ELECTROSE TELEPHONE CASES.—For the last seven years, Electrose 
has been before the public as a cheap and wholly adequate substitute for hard 
rubber, and it was never more popular than now. At the present moment the 
Electrose Manufacturing Company, of 123 to 137 North Tenth Street, Brooklyn, 
N. Y., are putting upon the market in addition to their celebrated line of tele 
phone specialties, in the shape of the new Electrose double-pole, Bell style, 
receiver case. It has already met with a most favorable reception at the hands 
of the best judges and rounds out the list of telephonic specialties most ad- 
mirably. Mr. Louis Steinberger, the president of the company, reports an ex- 
cellent business in the various lines of work to which Electrose has been ap- 
plied. The company will welcome any inquiries for samples, prices, etc. 

THE UNION BOILER TUBE CLEANER COMPANY, 258 Penn Avenue, 
Pittsburg, Pa., was organized in 1895, for the purpose of introducing a new 
method of removing scale from the interior of the tubes of water tube boilers. 
By the use of its apparatus, the company is enabled to contract for the thorough 
cleaning of boilers under a time limit, with bond for heavy penalty for non- 
fulfilment. ‘The company also sells or leases the tools for cleaning all makes 
of water-tube boilers having straight, horizontally-inclined or vertical tubes, 
and those having curved tubes, such as the Climax and Sterling boilers, also 
the Hazleton, which has closed end tubes. It is stated that the latter cannot 
be cleaned in any other way except by the use of-this company’s devices. These 
cleaners have been adopted by many of the largest concerns in the United 
States and England. The saving of fuel, as well as the increase of the effi- 
ciency of boilers by their use is now pretty well known to steam users. The 
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company started with a well-equipped factory, but so great has been the de- 
mand for these cleaners that it has been found necessary to frequently enlarge 
its works and increase its force in order to keep up with the orders. The com- 
pany has a flexible shaft which is unique in its way. This shaft is the result 
of the necessity for a device to clean boilers having curved or other tubes in- 
accessible to a stiff rod. 

THE WESTERN ELECTRIC COMPANY has filed plans for the erection 
of a ten-story fire-proof factory building, 106x143 feet, on Washington and 
Bank Streets, New York city. It is stated that the improverents will cost 
about $500,000, 

FORT WAYNE ELECTRIC WORKS.—The office of the Fort Wayne Elec- 
tric Works for West Virginia, Western Pennsylvania and Eastern Ohio is now 
located at 902 Fifth Avenue, Pittsburg, Pa. Mr. J. E. Hall has been placed in 
charge. 

THE CHASE ELECTRIC SIGN COMPANY, of Chicago, Ill., has been 
organized with a capital stock of $10,000. The company will manufacture elec- 
trical letters, signs, emblems and accessories. 
A. Chase, K. P. Peck and A. B. Wilson. 


The incorporators are Charles 


THE ELECTRICAL ASSOCIATION has been organized in Portland, Me., 
to manufacture and deal in electrical plants. The capital stock is $300,000, and 
the incorporators are C. H. Newhall, J. S. Bartlett, M. P. Clough, of Lynn; 
R. P. Clapp, Lexington; C. H. Talman, Portland. 


ALTERNATING CURRENT LIGHTNING ARRESTER.—Bulletin 104, 
issued by the Western Electric Company, describes the S. K. C. alternating cur- 
rent lightning arrester, and gives some valuable information regarding the 
S. K. C. line discharger. A copy of this bulletin will be mailed upon request. 


THE GAS AND ELECTRIC APPLIANCE COMPANY, of Trenton, N. J., 
has been incorporated to deal in electrical appliances. Its headquarters are at 
219 East State Street, Trenton, N. J. The capital stock is $10,000. The com- 
pany was incorporated by Fred P. Auten, Theodore Backus, Henry McMillan, 
all of Trenton. 

THE BOSTON ELECTRIC SWITCH COMPANY, of Portland, Me., has 
been organized to manufacture a railway switch. Its capital stock is $50,000, 
Johnson, of Quincy, president; A. F. Macleod, of 
Sprague and William F, Stedman, also of Quincy, 


and the officers are: R. T. 
Quiney, treasurer; H. W. 
are among the incorporators. 

AMERICAN FIRE ENGINE COMPANY, Seneca Falls, N. Y., 
they have recently booked orders for a 6x6, a 9x9 and two 7 and 12x6 cross 
compound Shepherd automatic engines. These latter, placed through Burhorn 
& Granger, of New York City, are to be direct connected to C & C generators 
and installed on board the U. S. man-of-war ‘“‘Cincinnati.”’ 

MESSRS. CHARLES WIRT & CO., 1028 Filbert street, Philadelphia, Pa., 
have just issued two new circulars, in which are listed and illustrated dynamo 
field rheostats and theatre dimmers. They are advance sheets of catalogue A. 
In each circular a concise description is given of the apparatus, together with 
complete price lists, dimensions and code words of the various sizes and styles. 


report that 


MR. WILLIAM ROCHE, 42 Vesey street, New York, manufacturer of the 
New Standard dry batteries, states that during the first four,days of last week 
he booked orders for over 1700 No. 2 cells. He looks upon this order as an 
indication that there is a feeling somewhere that the ‘“‘New Standard” does all 
that he claims for it, and a little more. He is expecting some large export 
orders in the near future. 

PRESIDENT W. R. FLEMING, of the Harrisburg Foundry & Machine 
Works, Harrisburg, Pa., reports that the company has been running day and 
night for the past ten months, and owing to the crowded state of the establish- 
ment has refused many otherwise attractive contracts. At present it is getting 
work done in four separate shops to keep up with the orders on hand, and its 
output is three times greater than it was in 1897, Mr. Fleming has not been 
loafing. 

THE CROCKER-WHEELER COMPANY, New York, has just brought 
out a neat brochure on the subject of electricity for printers. It is being dis- 
tributed in the printing trade, its object being to point out a few of the 
peculiar advantages possessed by electric motors for driving printing machinery. 
The Exposition booklet, issued by the Crocker-Wheeler Company during the 
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627,471. CONTROLLER FOR MOTORS; M. K. Bowen and G. W. Knox, 
Chicago, Ill. App. filed Nov. 7, 1898. To prevent the too sudden movement 
of the controller lever when turning on current, an automatically acting re- 
tarding device is applied to the cylinder shaft, the construction of such 
device being similar to a brake. 

627,475. ELECTRIC RAILWAY; W. M. Brown, Johnstown, Pa. App. filed 
May 5, 1897. In that class of railway wherein non-continuous contacts are 
located at intervals along the roadway and normally disconnected from the 
source of electric supply, and in which the contacts are connected with the 
source of supply by a magnet carried by the car and acting upon an appro- 
priate armature in the roadway, is used, the inventor uses two circuit closers 
in the form. of metallic balls, one of which closes the regular working cir- 
cuit when it is lifted, and the other opens a normally closed ground circuit. 
When the car has passed, if the first ball fails to return to its normal posi- 
tion to open the circuit the second one will close the ground circuit and 


thus render the contacts safe to persons and animals. 


(9) Record of Electrical Patents. 
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electrical show at Madison Square Garden last May, is being mailed to manu- 
facturers. 


THE BERLIN IRON BRIDGE COMPANY, East Berlin, Conn., has the 
contract for an extension to a factory building for the Port Chester Bolt & Nut 
Company, Port Chester, N. Y. The construction is to be. similar to the build- 
ing erected for this concern by the Berlin Company a short time ago. The 
supporting trusses and columns are of steel; the roof is of weave shed form, 
having a g'ass exposure on the north, which insures a large amount of light 
coming from the proper direction. 


HARRISBURG ENGINES.—One of the most beautiful and entertaining cat- 
alogues on the subject of steam engines is that just issued by the Harrisburg 
Foundry & Machine Works. It is indeed a handsomely printed and profusely 
illustrated technical book of over too pages, devoted to the discussion in detail 
of the various types of Harrisburg engines, from the simple Ideal to the later 
Corliss forms, compounds, with steam accelerated valve gear. A section is de- 
voted to boilers and the Weitmeyer patent boiler furnace. It may not be 
generally known that the company are in the automobile field, but they show 
also their steam rollers, and state that they were the first people in this coun- 
try to build them. 


THE NON-POLARIZING DRY BATTERY COMPANY, 625 Broadway, 
New York, has just received an order from the government at Washington, 
through Gen. A. W. Greely, for 2000 of its ‘‘O. K.” dry cells for use in the Phil- 
ippine Islands. In this connection it is interesting to note that the temporary 
telephone system established between Guantanamo Bay and Siboney during the 
late campaign in Cuba, was supplied with current from ‘‘O. K.” dry batteries. 
It is stated that satisfactory results were obtained from their use. It is hardly 
necessary to state that a battery for use under such circumstances and condi- 
tions as these must necessarily be of proved reliability, and that the “O. K.” 
dry battery comes within this classification is evident from the fact that it was 
used in Cuba and is now going to the Philippines. 


THE HARVARD ELECTRIC COMPANY, 224-226 S. Clinton Street, Chi- 
cago, Ill., is experiencing the practical results of prosperous times, coupled 
with a record for high grade electrical specialties. With the new factory, with 
treble the capacity of the former works, and with new tools, together with 
special automatic machines, the company still finds it very difficult to supply 
promptly the specialties called for by its sales department. But the difficulty 
will soon be obviated by increased facilities. Numerous special machine tools 
which have been delayed by the crowded condition of the makers’ factories are 
soon to arrive, and with these in operation it will be possible to deliver more 
promptly. The Standard No. 134 combination porcelain double pole fusible 
cut-out is receiving much attention from telephone and telegraph engineers, 


both at home and abroad. 


MESSRS. J. G. WHITE & CO., 29 Broadway, New York, have considerable 
railway work in progress at the present time. They are constructing for the 
Washington Traction and Electric Company, Washington, D. C., about 35 
miles of track and about 45 miles of overhead work. The overhead construc- 
tion will all be double trolley, positive and negative, 2/o wire being used. They 
are also designing and supervising the erection of a brick powerhouse for the 
Detroit & Lake Orion Railway Company, and are furnishing for the same 
two 250-hp Cahall boilers, two 300-hp Ball & Wood engines, two 200- 
kw direct connected Crocker-Wheeler railway generators, and one 60-kw 
Crocker-Wheeler booster, together with all steam and electrical accessories. 
They are also furnishing a 90-kw lighting generator for this plant. The firm is 
doing some important foreign work. They are installing a complete steam 
and electrical plant for generation at a central power house, and distribution 
to three mines of power for pumping, hoisting, etc., for the Deep Leads Trans- 
mission Company, near Melbourne, Australia. A contract at Perth, Western 
Australia, includes the designing and supervising of the erection of a complete 
steam and electrical plant for the Perth Tramways, Ltd. They also furnish 
all of the steam and electrical equipment for this plant, which equipment will 
include Brill cars, General Electric generators, Babcock & Wilcox boilers, and 
engines built by the Robb Engineering Company, Amherst, N. S. The Deep 
Leads equipment includes Babcock & Wilcox boilers, Buckeye engines and 
General Electric rotary field, 60-cycle alternators, with transformers and induc 


tion motors. 





627,476. CONTACT BOX FOR ELECTRIC RAILWAYS; W. M. Brown, 
Johnstown, Pa. App. filed Sept. 30, 1898. A modification of the preceding, 
in which the ball works against a carbon contact and is protected from a 


deposit of carbon by a hood arranged over it. 


627,477. ELECTRIC RAILWAY; W. M. Brown, Johnstown, Pa. App. filed 
March 4, 18909. To be able to use a short magnet on the car, iron bodies 
are placed in the roadway which form parts of the magnetic circuit to lead 
the lines of force through the armature which controls the switch contacts, 
the invention being applied to the disconnected contact system. 


627,488. FRAME OR YOKE FOR DYNAMO ELECTRIC MACHINES; C. 
A. Eck, Newark, N. J. App. filed Feb. 25, 1899. The inventor’s idea is to 
do away with joints in the field circuit. The field magnet core is substantially 
a spherical hollow body provided with a hole large enough to put the field 
coil through, and enable it to be adjusted to its proper place. 


STORAGE BATTERY; W. P. Freeman, New York, N. Y. App. fi'ed 
The plates are provided with offset lugs which enable them 


627,494. 
June 8, 1898. 
to be coupled in mechanical contact with each other. 
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427.495 OVERHEAD TROLLEY SYSTEM; E. Frischmuth, Berlin, Ger- 
many. App. filed Feb. 17, 1899. Intersecting trolley wires are disposed in 
different planes along the length of track according to the potential :ar- 
ried, the conductors lying in the lower plane are broken at the p-ints of 
intersection and held in their relative positions by insulating arches adapted 
to permit the passage of the trolley when in engagement with the conductors 
of opposite polarity. 

427,502. MOTOR CONNECTING BOX FOR ELECTRIC RAILWAY VE- 
HICLES; S. Hendrie, Detroit, Mich. App. filed Dec. 24, 1898. The controller 
being carried by car body and the motor or motors by truck, this inventor 
provides a connecting box in two parts, one of which is carried by the 
truck and one by the car body, so that if for any reason the car is removed 





€27,471.—Controller for Motors. 


from the truck the disconnection and afterward the reconnection, may be 


effected without confusion of the circuits. 


627,519. ELECTRIC CONNECTING CORD; C. H. Mackevoy, Lowell, Mass. 
App. filed Jan. 23, 1899. To prevent the tip of the cord from being pulled 
off, it is connected with the insulating cover by means of a small metallic 


link. 
(27,327. BURGLAR ALARM FOR SAFES; A. P. Prichard, Tacoma, Wash. 
App. filed May 2, 1898. This is a device specially adapted for use in con 
nection with a metallic gate screen placed in front of the safe. It is ar- 
ranged so that any tampering with the screen will cause an alarm to be 


given. 

627,530. ELECTRICAL SPEED INDICATOR; A. Rape, Berlin, Germany. 
App. filed Aug. 19, 1898. The speed indicator is a dynamo whose voltage 
changes with changes in speed, a voltmeter being used for reading the 
speed. 

27,531. DYNAMO ELECTRIC MACHINE; W. H. A. Roth, Berlin, Ger- 
many. App. filed March 11, 1899. Consists in providing a casing in asso- 
ciation with ventilating passages in the machine, which are adapted to 
direct the flow of air round the heated parts and out to the external air at 
points distant from where it entered the machine. 

627,549. ELECTRIC CONTROLLER; G. Valley, Johnstown, Pa. App. filed 
Jan. 7, 1897. The invention consists of an auxiliary switch surrounded by a 

suitable are extinguishing medium so arranged that all making and break- 

ing of the circuit is concentrated at the contacts of the switch. 


<o7, TELEPHONE; E. F. Dunderdale, Chicago, Ill. App. filed Dec. 16, 
iS9s. In carrying out this invention a main diaphragm is used which is di- 
rectly acted upon by a magnet having coils about the ends, which coils are 
connected with the line, and the magnets are placed opposite the main dia- 
Parallel with the main diaphragm is a second diaphragm centrally 


phragm. 
The idea is that the 


perforated and insulated from the main diaphragm. 
magnetic lines will be concentrated over the ends of the magnet and in 


crease the sensitiveness of the diaphragm. 


ELECTRIC ANNUNCIATOR; H. E. Thomson, Boston, Mass. App. 
The invention primarily consists in utilizing a portion 
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627,606. 


filed March 26, 1897. 
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of the metal face plate as a detent for the indicator, said portion being both 
in armature and a detent or simply a detent if the indicator itself be the 


armature. 

641. BATTERY; V. Halski, Lemburg, Austria. App. filed Oct. 31, 1896. 
Two cells are arranged with feeding tubes leading to them; a swinging dis- 
tributer tilts and feeds the liquid first into one tube and then into the 


other. 
APPARATUS EMPLOYED IN WIRELESS TELEGRAPHY; G. 


7,5 
In a previous patent 


Marconi, London, England. App. filed Jan. 5, 1899. 
to the same inventor a receiver was described in which the ends of an im- 
perfect contact in a local circuit were connected to earth, and to an insu- 
lated conductor respectively. According to this the conductor is no longer 
insulated, but is connected to a capacity, which may be the eartn, through 
the primary of an induction coil, while the ends of the imperfect contact 
e connected to the ends of the secondary one of the connections,, being 


through a condenser. 
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€27,686. AUTOMATIC ELECTRIC SWITCH; J. L. Crevelin, New York, 
N. Y. App. filed Jan. 18; 1899. This switch is useful in connection with a 
dynamo driven from a car axle where variations of speed and changes in 
direction are likely to occur at any time. The main circuit contains a 
dynamo, a storage battery and an electromagnetic switch, the last having 
a coil in the main circuit and opposing coils in a derived circuit across the 
battery and an actuating coil in a derived circuit across the dynamo mains. 


€27,759. JOINT FOR ELECTRIC CQNDUCTORS; H. W. Neild, London, 
England. App. filed Nov. 14, 1898 The joint is made by means of a 
sleeve, open on one side for a portion of its length, the two ends of the 
wires being placed in the sleeve and solder filled in. 


(27,772. ELECTROHYDRAULIC BRAKE FOR RAILWAY VEHICLES; 
C. Durey, Paris, France. App. filed Jan. 5, 1899. Improvements in the de- 
tails of construction of a railway brake where the power is hydraulic and 
controlled by electrically operated valves. 

627,784. CONDUIT FOR ELECTRIC CONDUCTORS; C. Sewall, Chicago, 

ll. App. filed April 24, 1899. By this invention the conduits are formed 
within the material of the street pavement itself, being supported within or 
upon the foundation of the pavement and immediately beneath the stones, 
asphalt or other material of the roadway. 


€27,799. TELEGRAPHIC SOUNDER; J. H. Bunnell, New York, N. Y. App. 
filed Aug. 31, 1898. The sounder has a compound base made of three or 
more interconnected plates, one plate being of wood and rigidly held be- 
tween the others and in such a manner. that the edges of all of them shall 
be free to vibrate, the lower plate of the set being of metal to protect the 
others. 


(27,813. TELEPHONE CIRCUIT AND SWITCH APPARATUS; T. C. 


27;° 


Wales, Jr., Newton, Mass. App. fied March 14, 1899. The object is to pro- 





627,488.—Frame or Yoke for Dynamo Electric Machines. 


vide means whereby a high electromotive force may be made use of for the 
metallic circuits and a low electromotive force for the grounded lines. 

627,820. SANITARY GUARD FOR TELEPHONE TRANSMITTERS AND 
RECEIVERS; E. B. Doolittle and E. Everit, New Haven, Conn. App. 
filed March 1, 1899. The device consists of a body adapted to fit within the 
mouthpiece of the instrument. Its inner end is closed by a very thin dia- 
phragm which prevents the outward passage of bacilli from the diaphragm 
into the mouth of the user. 

€27,837 ELECTRIC CIRCUIT CLOSING DEVICE; F. Wilkie, Akron, Ohio. 
App. filed April 8, 1899. A thermostatic device in which the invention re- 
sides in the details of construction. 

(27,908. ELECTRICAL MEASURING INSTRUMENT; H. P. Davis and F. 
Conrad, Wilkinsburg, Pa. App. filed April 1, 1899. The instrument is pro- 
vided with a permanent magnet having curved polar extensions superim- 
posed in parallel planes and separated by an air gap. In connection with 
this is a shell and damper plate, the latter located between the polar exten 
sions and the shell arranged to surround one of said extensions and pro- 
vided with an actuating coil and an indicating device. 

627,9177 DRY CELL; M. E. Fuld, Baltimore, Md. App. filed Jan. 31, 1899. 
The carbon electrode is provided with a transverse opening in its upper end 
through which the sealing material passes. 

27,927, CONTINUOUS CONTACT TROLLEY; C. B. Lebcher, Plains, 
Mont. App. filed Aug. 22, 1898. The invention comprises a supplemental 
trolley in the rear of the main trolley, which is normally above the wire and 


resting upon the top thereof, but when obstructions are met, as a hanger, 
a cross wire, it is automatically brought underneath and in contact with 
the underside of the feed wire. 

627,937 DYNAMO ELECTRIC MACHINE; E. Liber,.Los Angeles, Cal. 
App. filed Feb. 22, 1899. To prevent sparking this inventor purposes using 
brushes, the contact face of each of which is of a width less than that of 
all the commutator bars of one polarity which connect with series or 
groups of the winding, and greater than that of all of said bars less one, 
the relation of the brushes to the bars with which they respectively in con- 


tact being uniform throughout the winding. 
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HOUSE WIRING SUPPLIES. 


FROM TIME OF TAKING CONTRACT 
UNTIL CURRENT IS TURNED ON....... 





Porcelain Cleats. 


White Clay Tubes. Main Cut-Outs. Lamp Cord. 
Porcelain Tubes. ; , Sockets. 
| ‘ ; Branch Cut-Outs. | : 
| Okonite Wire. ‘ Fuse Pl dF Fixtures. 
| Banner W. P. Wire. f en ee Fixture Fittings. 
: $ Wall Boxes. 
| Okonite Tape. | ees A Oita Shades. 
| Manson Tape. : on geass pale aaa Reflectors. 


Snap Switches, 
Push Switches. 


Loricated Conduit. 


Columbia Lamps. 


ALL THE STANDARD MATERIAL 
FURNISHED IN ANY QUANTITY. 





SOUTHERN ELECTRICAL SUPPLY CO. 
ST. LOUIS. 


GRAVITY DROP 
ANNUNCIATORS. 


Absolutely Reliable. 










Drops Cannot be 
Shaken Down. 


Well Finished Case. 





1899 Catalogue Ready. 


EDWARDS & CO., NEWYORK, N. Y., 


IN WRITING TO ADVERTISERS Subscribers will confer a favor on us and also 
on the advertisers by mentioning that they saw the advertisement in ELECTRICAL 
WORLD AND ENGINEER. 


WILLYOUNG 
TEST INSTRUMENTS. 


Nothing can be more delightful to the housekeeper in summer 
than the use of a few electric domestic cooking utensils. The 
cost of operation is not extravagant, and in many cases is less 
than for other fuel. For light housekeeping it is cheaper than 


Piiiien of Link dtin. div Shop. coal. Does not heat the room; no odor; perfectly clean. 


AN Bemmes aii WARARIPE- The Simplex Electrical Company, 
ELMER G: WILLYOUNG, ILL Mee CAMBRIDGEPORT,. MASS. 


YOUNG & CO. : 
82-84 Fulton St., New York. Philadelphia. : CHacaco Orrice: Monadnock Block. 
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Continued on Page 22 


THE TRIUMPH ELECTRIC CO.. 


AN Oe ceony, CINCINNATI,. O. 


AND FACTOR 
The accompanying cut represents our design of small 


DIRECT CONNECTED GENERATOR 


oo FOR... 


MARINE OR SMALL ISOLATED — PLANTS, 


Where light weight and compactness are required. 
Designed to connect with any make of engine. 


swears" GATES & RANDOLPH,  soniiis&'fine 
999999099909 909099009000000008 




















JuLy 15, 1899. 


SEVEN e ne pepe 





Does 


QUALITY 
EFFICIENCY 


count with you on high voltage 
work P 

If so, you will specify LOCKE 
INSULATORS. 





Send for Catalogue No. 4. 


FRED. M. LOCKE, VICTOR, N. Y. 


SABA BURORO RTARTA ATARI TATATA WATT MAMAAAAMMAAMNARAAMAAAAAMAARARRAM 


PROMPT SHIPMENTS OF ALTERNATING 
CURRENT DESK and BRACKET FANS. 
EMERSON ELECTRIC MPG. CO., ST. LOUIS, MO., U. S. A. 


ELECTRIC LIGHT. 
| TELEPHONE. 
TELEGRAPH. 


KITTREDGE, SMITH & CO., Ft et Ut SHFRRPOOKE, P.Q, 


Portable 
OHM- 
WATT- 
VOLT- 
AMPERE- | 
METERS | 


for direct and alternating current. 


REASONABLE PRICES AND 
UNSURPASSED ACCURACY. 


MACHADO & ROLLER, 08 Sey, YO 


GENERAL SALES OFFICE OF WHITNEY ELECTRICAL INSTRUMENT CO. 
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ELECTRIC BICYCLE LAMP 


DOESN’T BLOW OR JAR OUT. 
Simplicity Itself. Handsomely Designed. 
Send $3.75 and Get Lamp Complete. 
RECHARGING DEVICE. By using this you can recharge batteries with 
any direct electric current, thus memans light from eight to twelve hours for 

less than two cents. Cost, $1.25 extr 
Send for Catalogue, Describing also Electric House and Carriage Lamps. 


UNITED STATES BATTERY CO., 


B. N. SPERRY, Manager, 
Gridley Block, Syracuse, N. Y. 
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ELECTRICAL WORLD anp ENGINEER. 21 


x ee Ee EE EE EE Ee EE EE EE EE YE EE EME EYE SEEN UE NEUEN NEUEN 


|600D STOCK NEEDS GOOD LIGHTING. 


wt 









Licensed to Patented 
manufacture April 20, 
Combination 1897, 

Gas and Electric No, 
Fixtures. 581,093. 
° * 





Every progressive merchant appreciates the trade drawing value of well lighted show ¥ 
windows. If you have a store lighting contract : 


Use ‘* THE GREAT STORE WINDOW LIGHT.”’ 


It is the most perfect fixture there is for this particular purpose. Full particulars on & 
Pp, Correspondence solicited. 


. P. FRINK, 551 PEARL ST., NEW York. 


LeaaRARORAATRAIEREIR OMRON PA OOONROROOCE 
W. R. OSTRANDER & CO., 


MANUFACTURERS OF 


VEVEVEVEVE VE ie yicyerreyreyrceney scores reyes 


ne 


aaa Bells, Speaking Tubes, Pneumatic Bells, 

Burglar Alarms, Elbows, Pneumatic Dispatch Tubes, 
Annunciators, Whistles, Mechanical Bells, 
Gas-Lighting Burners, Mouthpieces, Spark Coils, 


EVERYTHING FOR HOUSE, HOTEL OR FACTORY USE. 


Factory, 1423-1425 Dz Kats Avz., BRookiv~ 22 DBY STREET, NEW YORK. 
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THEY CANNOT MISLEAD 


Because we have expended too much care in their manufacture, and 
the TRUTH IS MANIFEST ON THEIR FACE. When you wantto be sure 
you are getting the best instruments buy 


KEYSTONE 
VOLTMETERS, 
AMMETERS, 


for both direct and alternating currents. 
POLARITY INDICATORS AND 
ARC LIGHT VOLTMETERS 
AND GROUND DETECTORS. 
+¢ COMBINATION 
PORTABLES.’’ 


Available for both direct and alternating 
current. 


Keystone Electrical Instrument Co., 


901 MIONTGOMERY AVE., PHILADELPHIA. 


Chicago: 315 Dearborn St. New York: 15 Cortlandt St. Boston: 170 Summer St. 
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For Electrical Purposes... 
Silk for Insulating Finest Wire 
ALL KINDS BRAIDING SILK. 


WILLIAM RYLE & CO., "int Soni crv. 
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THE 
BRANDEN RUBBER 
VALVE 


WILL OUTLAST SEVERAL 
ORDINARY ONES....... 





Crosby Steam Gage and Valve Co., 





MANUFACTURERS, 
Pressure and Vacuum G sages, STORES: 
Steam Engine Indicators, BOSTON 


Feed Water PegenE 


Recording Gage NEW YORK, 
Spring-Seat G isbe and Angle Valves, CHICAGO, 
Water Gages, LONDON. 


Pop Safety Valves, 
Zon Ee ef Valves, 
age Glass, 
Revolution’ Papaters, 
Patent Cage D esters 
OTHER SPECIALTIES. 





Office and Works, 
BOSTON, MASS. 
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“-GARTON For DIRECT, ALTER- 
LionTwng AnResTER ? FA NS see 


Is the Standard Everywhere. 


DU RABLE, 11 Different 
RELIABLE, Styles and Types. 
EFFICIENT. 


For both Alternating and Direct Current 
of any voltage. 


DESK, CEILING AND WALL... 


For Circulars, Prices, Etc., address your dealer or 


GARTON-DANIELS ELECTRIC CO., 


GTRECT RAILWAY KEOKUK, IOWA. 
STATION ARRESTER. 
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“HARDY” INCANDESCENT LAMPS, 


HARDY LAMP CO-APANY, PITTSFIELD, MASS. 
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= ELECTRICAL 
= SUPPLIES. 


= Pettingell Andrews Co,“ wintrop set Boston. 


Leading Supply House of Mew England. 


= 
cOVeyeeriytererereeerirerovereerey OSs 


ALPHABETICAL INDEX TO ADVERTISERS,— Continued from Page 20. 
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WRITE FOR CATALOGUE AND PRICES TO-DAY. 


J. JONES & SON, 


66 Cortlandt Street, New York. 


WANNA Add dS 





‘i 





Shaw & Con J. Biiott ...0issiisecvycspecs | Stilwell-Bierce & Smith-Vaile Co........29 } United States Carbon Co., The............ 1 | Western Telephone Constr’n Co.......... 56 
Siemens & Halske Electric Co............ z Stirling Company, The.................+.. 66 | United Electric Heating Co................ Westinghouse, Church, Kerr & Co....... 71 
SE RN I As BE a hc vensccesscasehh cane 52 | Storage Battery Supply Co................ SS | AROSE RCINOE RIO. 0050886 b50c00r0dscsed = | Westinghouse Electric & a eee 71 
Simplex Electrical Co............... 1and 19 | Storey Motor & Tool Co...............e000% Vin Dork B Detten Ge. osiiss cc ccwnveses 51 Westinghouse Machine Co...........:.... 71 
SE OE DIN a cacctaedecccvevnentsesepees’ oe err errr err eee 70 | Varley Duplex Magnet Co..../............ 3 | Weston Electrical Instrument Co......... 72 
IE Ce WU cas sac ccuedotnsveseeesd 53 | Stromberg-Carlson oe. BEE. CB ecccccees 55 WREREY Ge. VRRP ih 0's 6005540 sb bess eeses SE | WOROUIEE GRIOCEOE Gs 0540 s0 00d cccececeee 11 
NG can as cl eCS NES NETS ESS Ouk vos 68.0085 | DEUPURVORE SA SMO BBs Bcc csescucvacvesse Gh |} WeMGE MOONS CLO. cavcccasecstsevesesed Cit ML Ba icles sccccss vba sdiccs daee 53 
Smith Interchangeable Tele. Co.......... 54 | Stucky & do. 2G, St anacested Te ACE TIO CO i oo scig rs nsccrscccscvcecsses | White Co., Nae a Kena when ade 2 
Smith Co., BM stesrynebecnsessoesenenam b NOR IL EN, og cco abv cs. cess ee eaeees 54 | Vitro-Chrome Chemical Co.............0.. 2 | Whitney Miertelbal. Inst. Co... cc icesso30: 21 
—— Lue. UEP CTT ET TLE RTE CCE ee Fe BG IRE io 5o.ib ois hc vec geeee 1D OM, MEME wocscpecas neces tinpesssbdsees 50 WHAIINERO ROCESS CO. ccdecdeeesssidiiceoce 54 
EMSTy, We Ne wvccsccccvcsvccscccsccsscccves 21 | Thompson, Gulon .....cceesgecsnccceveees 53 f) MICRRIRE  TIBEO GG. 6.055.050 ce Masirctesece 4 | Williamsport Wooden Pipe Co........... 10 
splits orf, eR at cerca Ga ekace ans o6+40s ¥e Bie OS i ers Wagner Bete MEE. GO\ sc casscscsseebes rg |} Willyoutig, BIMEr Gocccccodiecscdsscsccecs 19 
Standard Thermometer and Electric Co..13 | Thompson, Son & Co..............ee ee eeee > ee ON I en. a kc cassvcedacsened Se | Wee GA, Ceci becssvdssivstesd sees 72 
Standard Underground Cable Co......... OR OEE, WE ibs onc 5 460s crea esasteeces 43 | Want and For Sale Ads............ 48 and 52 | Worcester Polytechnic Institute.......... 9 
Standard Telephone & Electric Co....... 56 | Townsend & Decker..........csccscsceeee 47 | Ward Leonard Electric Co............06.- ne] Worstall @ Co. Aor Mos ck oes cecciet cnchess 53 
Standard Electric Time Co............... 72 | THING BIOCHIS: Ce was ccccscccseccssee MO | Warten Blectric Bite. Cd... csicecsscqsass a | Worthington, Tenry, Bic .ccssccocccssccccs 2 
I EE EN, Fo censactnese na eueess 30 | Utica Fire Alarm Telegraph Co.......... SS |, Warter-MGAbOEy (Ce. oines dees cccocaspobh es 69 | Wrought Iron Stdee RP ilps boven dccnde se 69 
Stanley & Patterson.........ccsecccccescvess | Union Boiler Tube Cleaner Co...........- Th. OR A ROS PR cere re re ree | Wyckoff Creosoting Co..........s.seseeeee 39 
SOCNES BON, W. Crcevncieervccissvccess 31 Unton Bardware: Cocccsvis cry ver Aesivvess SL WP MROOM ION ECO, occ crscccucesecccesins 66 | We BON, i A nec niSnccacecscese 68 
Sterling Electric Co......ccscccsevevcsseecs | Union Porcelain Works..........2sceceeees P eteter TONE CO. 6o sc cac:catad oad siden 25 | WOM ROtO  PTIORE HOD 0 65 6055 gngesnssseeee 
Sterling Varnish Co.........csessceceeceees 30 | United Correspondence Schools.......... 47 | Western Electrical Supply Co............. 4 Ziewler Electric Coe. cet ich csceticceieicaicres 
oe F.C Pe eres 10! United Electric Improvement Co........... by WV MORETE TIBOUIE COs occ ec cscs cep scviveneses See Oe MEME. adel adotataucoet sates oe 


FONT SEO WINCH ESO 
SWI BOARDS 
i be 


ltit’s “MODERN we make it. 
ASK US. 


MODERN ELECTRIC AND M’F’G CO.. 
Crark & InpD1ANa StTs., 


Chicago, iti. 
MICHIGAN COLLEGE OF MINES 


A State Technical School. Practical work, Elective 
em. Summer term. Every graduate — 


or catalogues, showing ocespation of uates, 
address MICHIGAN COLLEGE OF Mines, Houghton 
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When writing to advertisers mention 
he WORLD AND ENGI- 








Sackard cee 


RIGHT FOR PRICES. ad 


WRITE FOR PRICES. E 
New York Office, | Broadway. New York § Ohio ce 





